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Abstract

This article argues that scientific communication can be improved by changing citation and
referencing methods in three specific ways. First, include page numbers (or table or figure
numbers) in citing sources much more often than is the current practice. Doing so will make it
easier to confirm information cited and substantially reduce attribution errors. Twelve specific
examples of attribution errors are provided as a way of documenting the need for greater
precision in citing sources. Second, make clearer to readers the nature of what is being cited.
This can be done by using specific symbols to classify nearly all scientific publications into one
of the following three categories: (a) original research, (b) reviews or meta-analyses, or (c)
predominantly argumentative or theoretical proposals. Third, the length of the average
scientific article can be substantially reduced without losing any ability to document by
replacing the conventional citing/referencing method with a method that allows readers to go
directly from each citation to the actual referenced material in Google Scholar or Microsoft
Academic. Guidelines for this new method are offered.
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1. Introduction

The scientific method is the best way yet devised for comprehending the universe, including all
of the myriad and complex aspects of human behavior. Nevertheless, as with any other human
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endeavor, the scientific method is not foolproof, especially over the short-term. In the present
article, suggestions are offered for improving how scientists communicate with one another in
ways that make the information they report more accurately and reliable.

While errors are inevitable, scientists should stive to do everything within reason to keep
them at a minimum when reporting their findings. In this regard, a number of studies have
documented disturbing numbers of referencing errors (Evans, Nadjari, & Burchell, 1990;
Laua & Keeb, 1997; Siebers, 2000). While referencing errors most often involve simple
misspellings and omissions, others are more consequential, including misrepresentations of
findings (Enstrom, 2018; Szajewska, 2018).

In the present article, some misrepresentations of what other researchers have found will be the
initial focus of the present report. Twelve specific examples will be given. After documenting
these misrepresentations, three suggestions will be offered for how scientific communication in
the future can be improved.

(1) Examples of Misrepresentations of Findings by Others

In the course of doing research primarily for a forthcoming book (Ellis, Palmer, Hoskin, &
Hopcroft, in press), numerous errors involving misrepresentations of findings by others were
identified. In other words, one publication cited another publication as having found
something that the cited publication did not actually find.

I will demonstrate that most, and perhaps all, of these mistakes would not have been made if
specific page numbers (or sometimes specific table or figure numbers) would have
accompanied each citation. Before beginning to provide specific examples, let me
emphatically state that | have no desire to embarrass or belittle the scientists whose writings
will be cited. Also, the twelve examples | will provide are not exhaustive. Instead, they
primarily represent those that are the easiest to explain.

Example 1. A report by Flynn (2001, p. 74) on the commission of animal abuse
asserted that “male perpetrators predominate”. While | have no reason to question this
generalization, Flynn cites a study by Felthous and Kellert (1986) as providing support for
this conclusion. Actually, the Felthous and Kellert study only sampled males, so a comparison
with females was not possible. Had an editor or reviewer of the Flynn manuscript asked for a
specific page number to support this assertion, it is almost certain that Flynn would have
noticed the mistake and not included this particular citation as providing evidence for his
argument.

Example 2. Three studies were cited by Faria, Varela, and Gardner (2018, p. 3) to
support their generalization that women have “better-quality sleep” than do men. In fact, only
two of the three studies they cited provided support for this statement. The third study actually
concluded the opposite. Specifically, van den Berg, Miedema, Tulen, Hofman, Neven, &
Tiemeier (2009, p. 1367) stated that women reported “worse total sleep quality” than did men
(emphasis added). If Faria et al. had included a page citation to the van den Berg et al. study,
this mistake would have almost certainly been avoided.
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Example 3. According to a review article by Renteria (2012, p. 406), most research
has found greater brain hemispheric asymmetry among males than among females. One of
the studies cited was authored by Gilmore, Lin, Prastawa, Looney, Vetsa, Knickmeyer, et al.
(2007). Renteria stated that the Gilmore et al. study “failed to detect” significant sex
differences. Actually, Gilmore et al. did find two significant sex differences in hemispheric
asymmetry. Specifically, in Table 3 of their report, Gilmore revealed that males had greater
asymmetry in both the frontal and in the occipital regions (both with p = .02 levels of
significance). Had Renteria cited Table 3 (or the page on which this table appeared), the
likelihood of mis-reporting findings from this study would have been reduced.

Example 4. Raylu and Oei (2002, p. 1014) cited a study by Hraba and Lee (1995) to
support the following statement: “Low socioeconomic status, lack of employment, low
education levels, and low income have been linked to greater rates of pathological gambling”.
In fact, the study by Hraba and Lee (1995, p. 114) only found a significant inverse correlation
between pathological gambling and years of education. No information was provided by
Hraba and Lee pertaining to financial status or family income. Had the journal editor or the
reviewers asked Raylu and Oei for page-specific documentation, the citation error would
have almost certainly not have been made.

Example 5. According to Peter, Vingerhoets, and van Heck (2001, p. 25), an article by
Fischer and Good (1997) reported that males have greater difficulty than females
distinguishing people’s varying emotional states. While this statement is probably true, the
Fischer and Good study actually only sampled males, so a comparison between sexes is not
possible. If the journal editor or reviewers had asked Peter and colleagues for a relevant page
citation in the Fischer and Good study, they would have realized that this citation provided no
support for their statement.

Example 6. Based on a study of sex differences in the body mass index (BMI),
Schousboe, Willemsen, Kyvik, Mortensen, Boomsma, Cornes et al. (2003, p. 416) concluded
that “mean BMI values are greater among men than among women” and add that this
conclusion was also reached in a review article by James, Leach, Kalamara, & Shayeghi
(2001). Actually, James et al. (2001) presented evidence to the exact opposite. Specifically, in
Figure 1 of their review, James and associates showed that females had higher average BMI
values than did males. There is a high likelihood that the mistaken attribution by Schousboe
and associates would have been caught and corrected before publication had they felt obliged
to include “Figure 1” as part of their citation.

Example 7. A well-known two-volume book by Maccoby and Jacklyn (1974) was
cited by Arneklev, Grasmick, Tittle, & Bursik (1993, p. 226) to support the following
statement “Family-linked variables also have been found to affect criminal behavior in later
life.” After extensively reading Maccoby and Jacklyn’s (1974) two-volume book, I can
confidently state that these authors provided no such evidence. Had the publishing journal
routinely expected relevant page numbers to be provided, especially in the case of lengthy
two-volume books, Arneklev et al. would have almost certainly not made this attribution
error.

3 http://jsss.macrothink.org



H Journal of Social Science Studies
A\\Mac.rOtthl,;'k ISSN 2329-9150
Institute 2022, \Vol. 9, No. 1

Example 8. Another erroneous attribution to the book by Maccoby and Jacklin (1974)
is worth noting. Rosario-Hernandez, Rovira-Mill&n, Santiago-Pacheco, Arzola-Berrios,
Padovani, Francesquini-Oquendo (2020, p. 17) stated that Maccoby and Jacklin concluded that
males are more impulsive than females. This statement is not true. Maccoby and Jacklin (1974,
pp. 100-101) reviewed findings from 37 studies of sex differences in impulsiveness. After
doing so, they reported that eight (21.5%) of these studies found higher rates for males, 3 (8.1%)
found higher rates for females, and the remaining 26 studies (70.3%) found no significant sex
differences. This is another citation error that could have been avoided if Rosario-Hernandez
and co-authors would have cited a page number as part of their citation.

Example 9. Rilea, Roskos-Ewoldsen, & Boles (2004, p. 339) stated that a study by
Fischer and Pellegrino (1988) found no significant sex differences in mental rotation ability.
Actually, Fischer and Pellegrino only sampled males. Had Rilea and co-author provide a page
number to document their statement, they would have almost certainly caught their attribution
error before publishing their paper.

Example 10. A meta-analysis by Johnson and Whisman (2013, Figure 1) stated that a
study by McKenzie and Hoyle (2008) found males are more likely to ruminate over adverse
experiences than females (a finding that is contrary to nearly all other studies of sex differences
in rumination). While the article by McKenzie and Hoyle sampled both sexes, it contained no
information about sex differences in rumination (personal correspondence with Richard Hoyle,
May 13, 2021). If Johnson and Whisman had operated under the guideline of identifying page
numbers (or table or figure numbers) to direct readers to the specific evidence whenever
possible, they almost certainly would have corrected their error before publication.

Example 11. According to Dreber and Hoffman (2010, p. 11), “in every culture
studied, males are more likely to be left-handed (Halpern 2000)”. There is no statement in
Halpern’s (2000) book about sex differences in handedness proportions of each sex in all
cultures. The broadest generalization Halpern made about sex differences in handedness was
based on a review of findings from just five individual studies. From these five studies, she
stated that “left-handedness is statistically associated with being male” (p. 203). Had editors
or reviewers of the Dreber and Hoffman manuscript asked them to provide a page number to
support their assertion, it is almost certain that the mis-statement about “every culture
studied” would have not been part of their report.

Parenthetically, a review of 92 studies of sex differences in handedness by myself and
colleagues found that 70 of these studies reporting significantly greater proportions of
non-right-handers among males (Ellis, Hershberger, Field, Wersinger, Pellis, Geary et al.,
2008, p. 241). The remaining 22 studies found no significant sex differences in handedness.

Example 12. The last example of a misattribution to be presented involved a study of
the relationship between birth weight and criminality. Vaske, Newsome, Boisvert, Piquero,
Paradis, and Buka (2015, p. 50) cite Fan, Portuguez, & Nunes (2013) as having reported that
low birth weight children were more aggressive and prone to conduct problems than normal
birth weight children. Actually, the study by Fan et al. (2013) only sampled low birth weight
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children; and, among these children, it found no significant correlations between delinquency
and conduct problems.

To summarize, twelve specific examples of attribution errors made in scientific publications
have been described. | could provide more, but, hopefully, these twelve suffice to make a
simple point: Attribution errors (a) occur more often than they should, and (b) would be far
fewer if citing page numbers (or table or figure numbers) as part of one’s citations were the
normative practice.

| believe that authors of scientific publications should take the initiative in providing more
precise information when citing, and that editors and reviewers should encourage them to do
so by asking for more exact documentation anytime a citation appears to be questionable.
This is not to say that every citation should have a specific page, table, or figure number
accompanying it. Instead, the following simple rules should apply:

1. If the inclusion of a page, table, or figure with a citation can help readers
validate what is being attributed to a cited publication, this information should
always be provided.

2. On the other hand, if a publication’s central theme is being cited (especially if
the theme is contained in the publication’s title or abstract), then citing a
specific page, table, or figure is unnecessary unless an editor or reviewer
requests such information.

3. The greater the length of a publication being cited, the more important it is to
include page, table or figure numbers when citing it. Citations to entire books,
for example, should nearly always have specific pages, tables, or figures
provided.

Before moving to another topic, let me reiterate that the purpose of providing specific
examples of misattributions was not to cast aspersions on any of the authors involved. It was
simply to provide verifiable evidence that erroneous citations are not limited to simple
misspelling and reporting the wrong year of publication. To reinforce this point, let me
provide two examples of attribution errors that | (and co-authors) have made. In the course of
updating a review book on sex difference, | ran across two erroneous citations in our earlier
book (Ellis, Hershberger, Field, Wersinger, Pellis, Geary, et al., 2008). Specifically, in the
earlier book, we reported that, while most studies have found that females catastrophize over
pain more than males, there were two exceptional studies (Ellis et al., 2008, p. 234). Recently,
we reread these two studies and found that both of them were mistakenly interpreted (and, it
is worth adding, that we did not provide specific page numbers in either case). One of these
studies (Osman, Barrios, Kopper, Hauptmann, Jones, & O'Neill, 1997, p. 594) actually found
the opposite of what we stated earlier (thus documenting the usual pattern of females
catastrophizing more than males). The other study reported that males “experienced more
pain pre-operatively than women but remembered less pain post-operatively” (Eli, Baht,
Kozlovsky, & Simon, 2000, p. 99). In other words, this second study was actually not even
directly relevant to pain catastrophizing, contrary to what our earlier book stated.
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Overall, the value of scientific communications is being unnecessarily diminished by a
practice that has become far too common, that of failing to provide specific page (or table or
figure) numbers when reporting what others have found. From now on, the basic practice
should be to provide page-specific information as much as possible, and for editors and
reviewers to look favorably on manuscripts in which this is done.

(2) Distinguishing Original Research, Reviews, and Theoretical/Perspective Publications

As the amount of scientific research continues to accumulate, so too has the importance of
meta-analyses as well as other types of literature reviews. However, review publications have
come to be cited without being identified as such, and sometimes their citations are mixed in
with citations to original research and with publications that provide little more than anecdotes
and speculation,

Here is an example: In providing a literature review on sex differences in play behavior among
nonhuman primates, Gennuso, Brividoro, Pavé Rafp, & Kowalewski (2018, p. 2) cites a
book chapter by Maestripieri and Hoffman (2012) as providing evidence that male rhesus
macaques exhibit more social play behavior than do females of the same species. In fact, this
book chapter is itself a literature review. While the focus of this literature review was on
rhesus macaques, nowhere does it even mention sex differences in play behavior. This is
obviously another example of where the inclusion of a page number would have probably
prevented Gennuso and coauthors from making this particular citation error. But, more
importantly, it highlights the confusion created by mixing citations to studies that provide
new empirical evidence with citations to reviews of studies that provide empirical evidence.

A related point involves the fact that books and articles are sometimes cited as though they
offer empirical evidence when all they provide is anecdotal evidence mixed with theoretical
arguments. To illustrate, consider the following passage from an article by White, De Sanctis,
and Crino (1981:552):

“Western culture teaches young girls to adopt passive, subjective, intuitive,
emotional, and dependent qualities, whereas young boys are encouraged to be
active, objective, rational, and independent (Killian, 1971). Where society expects
boys to be oriented toward power, competition, and prestige, girls are educated to
value humanitarian, spiritual, and artistic activities (Miner, 1965).”

Examination of the two sources cited in the above passage leads to the realization that neither
source provides any empirical evidence for their arguments. Instead, both Killian (1971) and
Miner (1965) only offer argumentative and anecdotal support for their conclusions. In other
words, while the quoted passage by White et al. gives one the impression that there is empirical
evidence for their arguments, neither of the cited sources provide any such evidence.

Of course, opinions, anecdotes, and especially theoretical arguments can be useful in science,
but they should never be conflated with actual empirical evidence. A simple method is needed
for distinguishing three basic types of scientifically-relevant publications: Those that provide
empirically-based evidence (linked to describing methods used to obtain such evidence), those
that are systematic reviews of empirical evidence, and those that are primarily conjecture and
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theoretical arguments. | propose using parentheses — () — to identify original reports of
empirical evidence. In the case of reviews (including meta-analyses), square brackets — [] —are
recommended when citing them. For indicating that a publication being cited is primarily
conjecture or a set of theoretical arguments, squiggly brackets — {} — would be used.

\ Macrothi“k Journal of Social Science Studies

Admittedly, there are a few publications (particularly books) that would be difficult to subsume
under just one of the above three categories. In these cases, the scientist citing such
publications should simply use the symbol that best reflects the reason for the publication being
cited. Thus, if a book was cited as a source for the theoretical arguments it presents, the
squiggly brackets would be used. But if the book was cited because it provided original
empirical evidence, parentheses would be used (and, of course, pages should normally be
provided for both).

Lastly, I would recommend always arranging citations in the order in which they were
published (rather than being ordered alphabetically according to the first author’s last name).
This would allow scientists to sometimes cite both literature reviews and subsequent original
research reports together. In other words, if a meta-analysis concluded that a certain
relationship exists and two subsequent studies confirmed this finding, the review could be cited
first in brackets, which would then be followed by citations to the more recent empirical studies
in parentheses.

(3) Eliminating Scientific References

The final suggestion for improving scientific communication may be even more consequential
than the first two. Prior to the 20™ Century, nearly all references were contained in footnotes
located at the bottom of whatever page the citation was made. Over ensuing decades, this
practice has been largely replaced by listing references at the end of the manuscript and using
what is known as the author(s)/date citation and referencing method. At least in the social and
behavioral sciences, the most widely used form of the author(s)/date citation and referencing is
some version of the one developed by the American Psychological Association (APA).

Thanks to the advent of online search engines such as Google Scholar and Microsoft Academic,
a new method of referencing is possible, and it would almost completely eliminate the
necessity of providing any references in scientific publications. Instead of providing references,
authors can now simply provide a unique set of words (such as the author’s last names) that can
be entered into the dialogue box of either Google Scholar or Microsoft Academic. In fact, quite
a few of the citations that are used in the APA format can already function this way.

I will refer to the method whereby readers can shuttle directly from citations to online versions
of publications (without knowing the compete reference beforehand) as the universal science
citation method (or USCM). This method has at least three advantages over the method most
commonly used in scientific publications today. First, if adopted, the USCM will reduce the
length of the average scientific publication by roughly a third. Second, it will allow readers
(including reviewers) to more rapidly check the relevance and accuracy of cited publications.
And, third, it will eliminate any need for verifying the accuracy of references as well as the
need to assess whether references conform to an exact style format used by a particular journal.
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Parenthetically, several other online search engines for scientific publications are also available,
including ISI Science Citation Index, Scopus, Medline, and PubMed. However, these search
engines tend to be more specialized in coverage, and some require subscription fees or access
codes. Google Scholar and Microsoft Academic cover all fields of science and can be freely
accessed instantly by anyone. (While both of these search engines appear to be equally massive
in coverage, | personally prefer the formatting of Google Scholar.)

Illustrating USCS Citations. Rather than presenting a set of detailed rules, I will
simply provide a few illustrations of the USCM. The first example involves a recently
published book by myself and two coauthors. In the conventional APA author(s)/date citation
style, this book would be cited as Ellis, Farrington, & Hoskin, 2019. Using the USCM, the
same citation would be Ellis + Farrington + Hoskin 2019. If one copies and pastes this citation
into the dialogue box of either Google Scholar or Microsoft Academic, just one publication
will appear, thereby making it unnecessary to have the reference for this book at the end of a
manuscript that cites it.

Of course, the only basic differences between the conventional citing format and the USCM
format is that the latter uses plus signs to separate the last names of authors rather than using
commas and ampersands. One reason for the difference is to distinguish the two citing methods.
This distinction allows for the fact that certain publications cannot be located in Google
Scholar or Microsoft Academic. These include quite a few government documents and some
individual chapters that appear in edited books.

Of course, complexities can arise, such as when more than one publication by the same authors
appear in the same year. Here is an example: Both an article and a book chapter were published
in the same year by Pomerantz and Ruble (1998a & 1998b) (with no other coauthors), and it so
happens that both of these publications are listed in Google Scholar and in Microsoft Academic.
How, then, can these two publications be distinguished using the USCM? The method would
simply involve identifying one unique key word in the title of each of these two publications.
When this is done, | would recommend using a “-” following the authors’ names rather than
using another plus sign. Thus, the 1998 article by these two authors would be cited as follows:
Pomerantz + Ruble - maternal 1998. When this three-word combination is entered into the
dialogue box along with the year of publication for either Google Scholar or Microsoft
Academic, just one publication appears in the search results.

To cite their book chapter that was published in the same year, the USCM citation would be as
follows: Pomerantz + Ruble - multidimensional 1998. This three-word combination leads both
Google Scholar and Microsoft Academic to uniquely identify only their book chapter because
the term multidimensional is absent from the title of the article that was also published in 1998.
(Parenthetically, if page numbers are provided when citing either of these two publications,
doing so would further confirm the accuracy of the citation being made.)

Responsibilities when Using the USCM. So, who would be responsible for ensuring
the accuracy of each citation if the USCM were adopted? Accuracy in this case means that
whenever a citation is copied and pasted into a Google Scholar or Microsoft Academic
dialogue box just one publication is identified. The answer is that the manuscript’s author(s)
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would be entirely responsible for making sure that this occurs. If it does not, then the author(s)
should use an APA style citation with a conventional reference instead.

\ Macrothi“k Journal of Social Science Studies

Because editors and reviewers can quickly shuttle between a USCM citation and the actual
publication (or at least the publication’s abstract), they can verify any questionable citations
more readily. Again, for manuscripts using the USCM, going from a citation in a manuscript to
the publication cited would be a more rapid process than with the conventional
citation/referencing method.

Advantages of the USCM. By eliminating all (or nearly all) references, the USCM
provides a way to substantially reduce the length of scientific publications without diminishing
the number of citations that these publication use. In addition, since this method allows editors
and reviewers to more readily access cited publications, it should promote citation accuracy
(especially if page numbers are included in most citations). Finally, all of the issues having to

do with the “proper formatting” and accuracy of references are completely eliminated with the
USCM.

Some Qualifying Comments. A major goal of the USCM is to make it possible to
seamlessly shuttle between each citation and its corresponding publication without using more
words in a citation that is necessary to do so. Accordingly, | would recommend that no more
authors be cited beyond two or, at most, three, regardless of how many contributing authors a
publication may have. In this regard, the phrase “et al.” should not be used in USCM citations,
since this phrase could sometimes interfere with the ability of Google Scholar or Microsoft
Academic to precisely match a citation with its corresponding publication.

If one wants to show that there are more authors than the number needed to make a precise
match between a citation and a publication, one more plus sign can be added in the citation just
ahead of the year of publication. For instance, to cite the article by Gilmore, Lin, Prastawa,
Looney, Vetsa, Knickmeyer, Lieberman (2007) regarding sex differences in gray matter using
the USCM citation, only the first three last names are required, along with the year of
publication. But, to indicate that there are authors of this publication beyond the first three,
one additional plus sign can be inserted ahead of the year. In other words, the USCM
reference would be Gilmore + Lin + Prastawa + 2007.

Finally, it is worth stating that some journals (and books) use a numbering citation method
rather than an author(a)/date method. In these cases, the USCM can be easily adapted. The
adaptation would simply list each the citation numbers along with the corresponding USCM
citations for each number at the back of the publication.

2. Discussion

The overall objective of this article is to suggest ways of improving scientific communication.
Three specific citing and referencing changes were recommended in this regard.

First, provide more precise citations in order to reduce the unfortunate misattributions that
scientists are currently making (twelve examples of which were documented along with two of
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my own). Requiring the inclusion of page (or table or figure) numbers with most citations will
go far toward reducing these errors.

Second, explicitly distinguish between three main categories of scientific publications. I
recommend using normal parentheses to refer to publications that describe new empirical
evidence, square brackets for identifying reviews (including meta-analyses) of empirical
evidence, and squiggly backets to identify publications that are being cited primarily to offer
theoretical or argumentative information.

Third, advances in the internet availability of scientific publications now make it possible to
bypass providing nearly all references at the end of scientific publications. Besides shortening
the length of scientific communication without losing any information, the proposed USCM
(universal science citation method) would eliminate all errors in referencing (such as
misspelled names and incorrect dates of publication). Another advantage is that, when readers
(including editors and reviewers) want to check a citation, they can shuttle between citations
appearing in a manuscript and the pertinent publication with a simple copy-and-paste function.

3. Conclusions

A dozen specific examples of published misattributions by others (along with two made by
myself) were identified. After doing so, three proposals were offered for improving the
citing/referencing process that nearly all scientists currently use: First, reduce the number of
attribution errors by providing specific page, table, and figure numbers much more often than
is the current practice. Second, distinguish data-based research reports from (a) reviews of
research findings and (b) publications that are primarily theoretical or argumentative in nature.
Third, eliminate the vast majority of references from scientific publications while still
maintaining all citation capabilities by adopting a new method for citing that allows readers to
go from each citation directly to whatever publication was cited.
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