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Social identity theory states that a person’s sense of who they are is based largely on their group membership(s). We
categorize ourselves, identify with groups, and compare our groups with others, in the hopes that our self-esteem is
maintained or boosted from this comparison. A prerequisite of scientific research, even regarding social identity, is
that researchers need to be confident that the empirical facts really are factual; that is, that the sample statistics reported
accurately estimate corresponding population parameters; this is known as sampling precision, or how precisely our
sample corresponds to our population. By employing the recently invented a priori procedure, the present research
assesses the sampling precision with which published experimental and correlational social identity research statistics,
across three time periods, estimate corresponding population parameters. We hypothesized 1: The precision of re-
search in the social identity area should be hopefully below the 0.10 level or at least the 0.20 level for true experimental
designs and 2: Precision in the social identity area should be improving, with recent social identity research enjoying
a precision advantage over less recent social identity research. A sample of 75 academic papers, across 46 different
journals was collected for analysis. For experimental studies, the mean precision level was 0.51 and the median pre-
cision level was 0.50 (n = 39). For correlational studies, the mean precision level was 0.24 and the median precision
level was 0.20 (n = 55). The main findings are pessimistic, but with the glimmer of light that precision is improving.
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The overarching idea of social identity theo-
ry is that the individual and the group are inter-
twined. People are born into social societies, they
develop ties to social groups, they classify them-
selves as members of those social groups, and the
unique combinations of those social classifications
create unique individuals. According to Stets and
Burke (2000), identity is reflexive in that it makes it-
self an object which can be categorized, classified,
and named in relation to other social classifications.

Social identity is a person’s knowledge that they
belong to a social group or category (Hogg & Abrams,
1988). A social group consists of individuals who hold
a set of common social identifications. These groups
are further categorized as the ingroup, which consists
of individuals who are like the self, and the outgroup,
which consists of individuals who are unlike the self.
This process of accentuating the similarities with the
ingroup and differences with the outgroup leads to a
second process called social comparison. The process
of identitying and categorizing yourself is known as
self-categorization. Social identity researchers com-
monly assume that by classifying social identities
through self-categorization (and by extension accen-
tuating similarities with the ingroup, etc.), individ-
uals will enhance their own positive self-esteem by
promoting the ingroup and denigrating the outgroup.
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No matter what the theoretical criticisms of so-
cial identity happen to be, the theoretical basis of
identity and social identity research is not the current
question. Trafimow and Mytiz (2019) demonstrated
imprecision with respect to five areas of psychology
(social, developmental, clinical, cognitive, and neuro)
and Trafimow, Hyman, and Kostyk (2020) demon-
strated imprecision with respect to marketing research
specifically. Our goal now is to expand that line of
inquiry and address a potential criticism that, to our
knowledge, has not been made. Specifically, our goal
is to address the issue of the sampling precision of so-
cial identity research. Sampling precision is a measure
of how close a sample’s descriptive statistics are to the
corresponding population parameters. Usually, and in
the present case, this is measured as a fraction of a stan-
dard deviation. If the sampling precision of that re-
search is impressive, it would imply that, whatever the
other deficiencies of social identity research, at least
there would be good reason to trust that the sample
statistics are a good estimate of the corresponding pop-
ulation parameters. In contrast, if the sampling preci-
sion of social identity research is poor, it would imply
that the sample statistics are not good estimates of the
corresponding population parameters. A further im-
plication would be that the findings cannot be trusted,
which would be a preliminary problem that future re-
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search would have to solve before addressing the more
conceptual issues identified in the foregoing paragraph.
To summarize the present thinking, we believe
that getting the empirical facts straight is vital both
for theorizing and for evaluating theories. If a theory
is unable to explain human behavior reliably and val-
idly, then it is not a strong psychological theory. By
ensuring that sample statistics are good estimators of
population parameters, the reliability and validity of
theoretical conclusions related to social identity theory
can inspire greater confidence. Further, the generaliza-
tion of these theories would also be improved. Thus,
for the purpose of this article, the actual content of
social identity theory is unimportant. What is most
important, is the sampling practices of that research.
To examine this issue, we use the a priori procedure.
The A Priori Procedure
The a priori procedure (APP) assumes the cru-
ciality of obtaining sample statistics that are good
estimators of corresponding population parameters
(Trafimow et al., 2020). Lest the reader doubts this,
imagine a fanciful scenario where Laplace’s omni-
scient demon appears and informs us that there is no
relationship between sample statistics and correspond-
ing population parameters. In that case, no empirical
reports would be trusted, nor would sample statis-
tics be taken to provide good tests of hypotheses. Of
course, there is no demon, but considering the fanciful
scenario renders salient the importance of estimation.
Given that estimation is crucial, there are two re-
lated questions. First, there is the precision question:
How close do we desire that sample statistics be to
their corresponding population parameters? Second,
there is the confidence question: What probability
do we insist on of being that close? The basic idea of
the APP is that the researcher makes specifications for
precision and confidence, and then an APP equation
provides the necessary sample size to meet the specifi-
cations. If the researcher collects the necessary sample
size, or a larger one, then the researcher can be assured
of meeting the specifications (Trafimow et al., 2020).
Consider an example. Suppose that a researcher
intends to collect a single sample and is interested in
finding out the sample size needed to be 95% confi-
dent of obtaining a sample mean within one-tenth
of a standard deviation of the population mean. Us-
ing an equation by Trafimow (2017; 2019), ,, (JTL)Z
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where n is the sample size, f is the desired precision,
and z,, , , is the z-score that corresponds to the de-
sired degree of confidence. Instantiating values into
the equation indicates the following: n=(1.96/0.1)*
=384.16~385. Thus, the researcher would have to col-
lect 385 participants to meet specifications. Insisting
on 385 participants may seem extreme compared to the
much smaller sample sizes in most research, however,
this provides a much greater level of precision than in
typical psychology or marketing research (Trafimow &
Myiiz, 2019; Trafimow, Hyman, & Kostyk, 2020). If
the researcher is willing to settle for less precision, such
as precision at the 0.3 or 0.4 level typical in much social
psychology research, the necessary sample size would
drop dramatically. This precision can be treated much
like confidence level, where we want to shoot for a 95%
confidence level but may have to settle for 90%, for pre-
cision we can shoot for .1 but may have to settle for .3
or.4, depending on the circumstances of the research.

Although the APP was designed to be used
pre-data, it can be used post-data too, which is a neces-
sary condition for the present work. Remaining with
the foregoing example, suppose the researcher wanted
to collect 385 participants but only succeeded in ob-
taining 100 of them. Using 95% confidence as a con-
ventional value, what is the precision entailed by 100
participants? To answer, the foregoing equation can
be algebraically manipulated to yield f as opposed to

1.96
—

100

“a-op
——=E=

\n

nf = = 0.196.

<

Thus, if the sample size is 100, rather than 385,
the actual precision would be 0.196 rather than
the desired value of 0.10 (Trafimow et al., 2018).

Researchers are usually interested in more com-
plex cases such as differences between groups, cor-
relation coefficients or functions of them (e.g., re-
gression weights), and so on (Trafimow, 2019). In
more complex cases, the mathematics can become
extremely complex; but it is not necessary to address
that complexity here because Hui et al. (2020) pub-
lished links to programs for rendering the computa-
tions and these are free and user-friendly. However,
those interested in the mathematics can consult Trafi-
mow and MacDonald (2017) for multiple groups,
Trafimow, Wang, and Wang (2020) for differences in
means for independent samples or dependent samples,
and Wang et al. (2021) for correlation coefficients.

To place into perspective the importance of preci-
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sion values, we turn to Trafimow et al (2018). Within
scientific inquiry, replication is a vital tool for the va-
lidity and reliability of a theory. If the results based on
a theory cannot be replicated, then that theory lacks
sufficient support. In a single-sample study, if we de-
sire a precision value of .1, and we only have a sample
size of 10, then the probability of replicating would
only be .06! However, with 111 participants, that
probability becomes .5, and so on as the sample size in-
creases. The bottom line, then, is that the APP can be
used, in a post-data fashion, to determine the sampling
precision of varied published social identity research,
where the sample sizes are reported. And this in turn
can be used to draw conclusions about the possible
replicability, validity, etc. of that published research.
One question that often comes up is why sam-
pling precision matters at all? If we have a good effect
size, then what is the point of the APP? Well, think
about effect size. If we are looking for a specific exper-
imental effect, and our effect size is large enough, no
matter how small a sample we have, we will be able to
see the effect. However, does that mean that the whole
population of the world will also undergo that same
effect? Realistically not. That is, no matter what the
obtained effect size for our sample, we have no idea
if that effect size is close to the population effect size
unless there has been some sort of APP calculation.
Therefore, there is no way to know how well the ob-
tained effect supports or disconfirms the hypothesis or
theory from which the hypothesis was derived. This
is the strength of the APP and sampling precision.
Sampling precision values, and the APP, can be used
to provide increased confidence in our sample statis-
tics, and thus increased confidence that the effect we
are seeing is representative of the overall population,
not just that the effect is present in our sample. Over-
all, the APP sampling precision values can be viewed
as a closeness statistic similar to confidence levels in
that the more stringent criteria we use, the more con-
fident we can be in our inferences and conclusions.
In this study, we tested competing hypotheses from
optimistic versus pessimistic viewpoints. From an opti-
mistic viewpoint, the expectations would be as follows.
H1: The precision of research in the social identi-
ty area should be hopefully below the 0.10 level or at
least the 0.20 level for true experimental designs (Trafi-
mow, 2018).
H2: Precision in the social identity area should be
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improving, with recent social identity research enjoy-
ing a precision advantage over less recent social identi-
ty research.

Of course, from a pessimistic perspective, the
foregoing hypotheses should not be supported. If the
precision of social identity research is worse than 0.30
(that is larger), that would support pessimism (Trafi-
mow, 2018). Further, it would be undesirable to find
that precision is not improving, as an increase in preci-
sion is related to an increase in replicability and stron-
ger generalization of theory, and as research methods
have supposedly improved as time passes, we should
hope to see an improvement in sampling precision
as well. Finally, because the APP has never been used
systematically to analyze correlational research, the
relevant correlational analyses to be presented can be
considered exploratory as a first step towards a more
integral use of the APP in sampling analysis.

Method

The goal of this research was to investigate the pre-
cision (how close a sample statistic would be to its pop-
ulation parameter) of a sample of published social iden-
tity research. To investigate the question of whether
social identity research findings are precise enough to
be trusted, we applied the APP programs presented by
Hui et al. (2020) to test the precision of the studies in-
cluded in a sample of published social identity research.
The present a posteriori use of the APP has been sys-
tematically employed by Trafimow and Myiiz (2019)
and Trafimow, Hyman, and Kostyk (2020) for exper-
imental research but not for correlational research.

Procedure

A total sample of 75 academic papers (see Table
1) was collected, prior to data analysis, broken down
into 25 papers per time period across three time peri-
ods: 2014 to 2021, 1995 to 2001, and 1975 to 1981.
It was important to include a sample sufficiently di-
verse to be representative of the existing literature,
while also ensuring that the sample broke into equal
portions. The sample included articles from 46 dif-
ferent journals, randomly selected from the set of ar-
ticles that met our criteria, from multiple academic
disciplines (i.e., psychology, advertising, business, so-
ciology, etc.). The primary criteria for selection were:
1. Must include social identity as a primary tar-

get of interest for investigation. This may be as
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a theoretical concept, an applied concept, etc.
This was checked via the mention of social iden-
tity in subject terms, titles, or the paper itself.
Must directly specify the methodology (cor-
relational, between-subjects, etc.). This is im-
portant, as determining the method of anal-
ysis is vital to understanding the precision of
particular samples using the APP equations.
Musthaveapublication datewithin oneof the three
date ranges (1975-1981, 1995-2001, 2014-2021).
Thesedaterangeswerechosenasanexploratory(not
exhaustive) representation of research across time.
The articles were picked using the institution-
al library search tool. Keywords used to filter results
were as follows: social identity, social identity theory,
SIT, experimental, correlational, and research. Arti-
cles were picked using a random method of 2 articles
per results page starting from the top. If the article
did not specify social identity, the research method,
or was outside of the appropriate date ranges, then
it was skipped, and the next article was picked. Once
two articles on the page were selected, we moved
to the next results page and began selection again.
All studies picked in this sample were quantita-
tive leaning (i.c., analysis was done quantitatively).

Once the articles were collected, the relevant in-
formation was cataloged via an Excel spreadsheet
(data available from Wilson, Trafimow, Wang, &
Wang, 2021 via the OSF open-access database). The
information cataloged included the citation for the
paper, journal, publication year, number of studies
included in the paper, sample sizes, and number of
conditions. While some of this information is not
pertinent for the actual precision analysis, examin-
ing differences in the means and medians by pub-
lication year and methodology type is of interest for
potential broader investigations and conclusions.

To determine the precision of each study, we used
the APP programslisted in Hui etal. (2020). Given sam-
ple sizes reported in the articles, and assuming a conven-
tional 95% confidence level, the programs provide the
precision level, but with a complication. Specifically,
because some studies were experimental whereas oth-
ers were correlational, there are mathematical reasons
why the precision of the correlational studies cannot be
compared directly to the precision of the experimental

studies (Wang et al., 2021)". Consequently, results per-
taining to experimental studies and results pertaining
to correlational studies will be presented separately.

Results

There were too few mixed designs for analysis
and so we focused on between-participants experi-
mental studies and correlational studies. For experi-
mental studies, the mean precision level was 0.51 (SD
= .25) and the median precision level was 0.50 (n =
39). These findings support a pessimistic view of ex-
perimental social identity research. For correlational
studies, the mean precision level was 0.24 (SD = .16)
and the median precision level was 0.20 (n = 55). How-
ever, we reiterate that the precision of correlational
research cannot be compared to the precision of ex-
perimental research. As correlations range from -1 to
+1, and the precision value pertains to the fraction of
a variance (not a fraction of a standard deviation), the
degree to which this level of precision in correlation-
al research is pessimistic or optimistic is a judgment
call. Certain theories and paradigms may require more
stringent cutofts for what is considered optimistic or
pessimistic, and since correlational APP equations
use variance instead of standard deviation in analy-
sis, the cutoffs are a judgment call of the researcher.

To evaluate the effect of the year of publication on
precision, we performed multiple correlational anal-
yses. First, we obtained mean and median precision
levels across the three time periods for the experimen-
tal research. The mean precision levels were 0.59 (n =
17, SD = .20), 0.64 (n = 10, SD = .24), and 0.29 (n
= 12, SD = .16) for the most distant to most recent
time periods, respectively. The corresponding median
precision levels were 0.59 (n = 17), 0.71 (n = 10), and
0.23 (n = 12). With respect to correlational research,
the mean precision levels were 0.23 (n = 11, SD =.09),
0.27 (n = 24, SD = .19), and 0.21 (n = 20, SD = .15)
for the most distant to most recent time periods, re-
spectively. The corresponding median precision levels
for correlational studies were 0.25 (n = 11), 0.23 (n
= 24), and 0.18 (n = 20). Overall, both correlational
and experimental precisions have shown improve-
ment over time, with experimental studies showing
much more improvement than correlational studies.

Second, we correlated precision with the year of

dard deviation.

! These include that correlations are bounded (-1, +1) and that the precision level refers to a squared standard deviation (variance) as opposed to a stan-
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publication. Because smaller values indicate better
precision, an optimistic perspective suggests a negative
correlation whereas a pessimistic perspective suggests
no correlation or a positive correlation. The correla-
tion was -0.445 (n = 39, p = .004) for experimental
research and -0.056 (n = S5, p = .687) for correlational
research. Figure 1 contains a scatterplot pertaining to
experimental research and Figure 2 contains a scatter-
plot pertaining to correlational research, both with the
best fit trendline to examine the progression of the data.

Year of Publication

Figure 1. Scatterplot representing precision of experimental social
identity research along the vertical axis as a function of year of
publication along the horizontal axis.

Year of Publicatior

Figure 1. Scatterplot representing precision of correlational social
identity research along the vertical axis as a function of year of
publication along the horizontal axis.

From the data presented in Figure 1, we can see
a clear negative trend across time. As the publica-
tion year becomes more recent, the precision level
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moves further towards zero, indicating a promising
improvement in experimental precision. In contrast,
Figure 2 does not show much of an effect of time on
correlational precision. These time-period correla-
tions should be taken as exploratory however due
to the small sample sizes within each time period.

Discussion

Social identity research composes an important
domain within social psychology that is relevant to oth-
er fields too such as marketing, sociology, and others.
Hence, it is unsurprising that there is a large literature
and many arguments both praising and criticizing so-
cial identity theory. The present work is agnostic about
the larger social identity issues briefly mentioned earli-
er. This is not to say that these issues are unimportant;
in contrast, we believe they are very important. How-
ever, we also believe that if empirical facts are going to
be used either to test theories or to provide the founda-
tion for theory formation, it is crucial to be clear that
the empirical facts really are factual. That is, it is a pre-
requisite that researchers have good reason to believe
that the sample statistics researchers report are rea-
sonably good estimates of corresponding population
parameters. Our goal was to test whether this prereq-
uisite has been met in a sample of published research.

The picture is very clear with respect to experi-
mental research. Sample sizes are simply insufficient,
thereby resulting in precision levels that one would
consider untrustworthy. It is true that there are many
factors that can create these insufficient numbers such
as funding constraints, time, feasibility, and more.
However, this does not disqualify the conclusion of
insufficient sample sizes, but only increases the need
for more detailed and stringent research practices. It
is important to note that quality research with smaller
sample sizes is still very much alive and is in no way dis-
qualified due to sampling precision. Instead, sampling
precision should be taken as an additional tool to assist
researchers, in an a priori fashion, to determine a sam-
ple size needed for sample statistics that meet their cor-
responding population parameters, in essence giving
researchers a goal for their eventual work to shoot for.

There is some good news, which is that precision
is improving, with research in the most recent period
of research exhibiting more precision than research
in previous periods. But even with the improvement,
it would be difficult to argue that the level of preci-
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sion is sufficient. However, Trafimow and Myiiz (2019)
demonstrated imprecision with respect to five areas of
psychology (social, developmental, clinical, cognitive,
and neuro), and Trafimow, Hyman, and Kostyk (2020)
demonstrated imprecision with respect to marketing,
there is no reason to be more pessimistic with respect to so-
cial identity research than other social science research. It
is perhaps better to view social identity research as anoth-
er domain in which researchers should devote increased
research efforts in the direction of improved precision.

As the present work constitutes the first systemat-
ic application of the APP to correlational research, the
correlational analyses are better considered exploratory
than definitive. Correlational research offers both advan-
tages and disadvantages relative to experimental research.
From an APP perspective, an advantage of correlation-
al research is that there is only one group, thereby ren-
dering precision easier to obtain. Going beyond an APP
perspective, correlational research can be argued to be
more representative of reality because of a lack of po-
tentially artificial laboratory-induced manipulation. In
addition, it is easier to obtain diverse samples in cor-
relational contexts, though the recent proliferation of
web-performed experiments is reducing this difference.

But there are disadvantages too. From an APP perspec-
tive, a disadvantage is the lack of previous systematic APP
applications to correlation coefficients, thereby rendering
comparison difficult. This is not a fault of the correlational
research itself, but rather due to the historical fact that APP
equations applicable to experimental data were developed
prior to APP equations applicable to correlational data,
and thus the basic assumptions underlying the equations
cannot be directly compared on an “A = B” comparison.
More generally, it is well-known that correlational research
provides a less convincing case for causal mechanisms than
experimental research. On the other hand, however, given
the present demonstration of the lack of precision of ex-
perimental social identity research, it is not clear that even
the experimental findings provide strong causal evidence.
If a sample mean difference cannot be trusted to reasonably
estimate the population mean difference, a strong causal
conclusion is contraindicated. Therefore, the disadvan-
tage of correlational research paradigms relative to exper-
imental research paradigms might be considered decreased
in the context of small sample experimental research.

Major implications can be discussed surrounding
sampling precision and how it might affect social iden-
tity research and theoretical findings of social identity
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theory. It is important, as mentioned previously,
to have sample statistics that are good estimates of
corresponding population parameters. Without
this, basic assumptions of the applicability of the-
ories and sample findings are not met. If sampling
precision for research in social identity work is con-
sistently low across the board, with no real attempt
to improve, then the replicability of those findings
is in jeopardy. Given the major push by scientific
advocates for greater replicability in scientific re-
search, especially in social sciences, this means that
sampling precision is a vital step towards a more
open and truthful scientific discipline. If sampling
precision were to remain low, the findings of social
research and the applicability of theories developed
from those findings would be questionable at best.

As always with scientific research, there are
some limitations. One limitation is that we only
tested three time periods. This of course was done
due to time constraints as well as the exploratory
(rather than final) nature of the research. A second
limitation is that the sample size of the studies in-
cluded was limited (again due to time constraints).
Thus, conclusions may be clear, but a more com-
prehensive analysis with a much larger sample size
would provide a more detailed and stringent review
of sampling precision in a posteriori fashion. Unfor-
tunately, no APP techniques have yet been devel-
oped to estimate the number of studies that should
be included in an analysis such as that conducted
here, and so traditional APP techniques are invalid
to determine the sample size for a meta-style analysis
of this kind. A third limitation is that, even within
social identity research, there are research catego-
ries not addressed here. For example, there is social
identity research with a basic or applied focus, a fo-
cus on integrating other literature, and many others.

Of course, one potential avenue for future re-
search is to address the foregoing limitations. A sec-
ond potential avenue is to expand to domains that
are not precisely about social identity but are related.
These could include work in attachment, aggression,
or stereotyping. A third avenue is to pursue non nor-
mal distributions. Because the researchers in the ex-
perimental papers all performed statistics based on
the assumption of normality, we used that assump-
tion too in the present analyses for the sake of con-
sistency. However, this assumption is likely wrong,
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as most distributions are skewed (Blanca et al., 2013;
Ho & Yu, 2015; Micceri, 1989). The usual counter to
skewness arguments is that the Central Limit Theorem
renders deviations from normality unimportant, but
that depends on the goal of the research. For example,
for the family of skew normal distributions, Trafimow;,
Wang, and Wang (2019; 2021) have demonstrated that
there are important precision gains to be had for analy-
ses analogous to those conducted here, even under low
levels of skewness, provided that the researcher focuses
on locations as opposed to means. Because locations
are a parameter of skew normal distributions, whereas
means are not, it makes sense to use locations rather
than means anyway as locations are the more generally
applicable parameter. And because the location equals
the mean when there is normality, nothing is lost by
including locations in APP analyses, even in the rare
cases where the normality assumption is true. It is also
important to note again that this research is not an
examination of the accuracy of social identity theory
itself and is not limited to “social identity researchers”
in the traditional sense (that is those who test the the-
ory of SIT). The goal of this research was to examine a
broad and eclectic mix of social identity applications.

In conclusion, the notion that theory should be
checked against reality is a staple of science, including
the social sciences. But the reality in the social sciences
tends to be characterized by summary statistics such
as means, standard deviations, correlation coefficients,
etcetera. Social scientists do not obtain such sample
summary statistics as ends in themselves. Rather, social
scientists obtain sample summary statistics because of
the faith they have that these provide good estimates of
corresponding population parameters. In contrast, the
foregoing analyses demonstrate that the sample statis-
tics on which research involving social identity depends
cannot be trusted as accurate estimators of correspond-
ing population parameters. We hope and expect that
the present work will stimulate social identity research
to focus on the preliminary issue of obtaining trust-
worthy empirical facts, as a prerequisite to resolving
the important conceptual issues of consuming interest.
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