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The published literature often underrepresents studies that do not find evidence for a treatment
effect; this is often called publication bias. Literature reviews that fail to include such studies may
overestimate the size of an effect. Only a few studies have examined publication bias in single-
case design (SCD) research, but those studies suggest that publication bias may occur. This
study surveyed SCD researchers about publication preferences in response to simulated SCD
results that show a range of small to large effects. Results suggest that SCD researchers are more
likely to submit manuscripts that show large effects for publication and are more likely to rec-
ommend acceptance of manuscripts that show large effects when they act as a reviewer. A non-
trivial minority of SCD researchers (4% to 15%) would drop 1 or 2 cases from the study if the
effect size is small and then submit for publication. This article ends with a discussion of impli-
cations for publication practices in SCD research.
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A central method for identifying evidence-
based practices is to review relevant research on
the topic. A key problem in these reviews can
occur if they exclude negative results; that is,
results that find no visual or statistically signifi-
cant evidence of an effect (Kratochwill, Stoi-
ber, & Gutkin, 2000). The conundrum is that
negative results tend to appear less often than
positive results in publications (Ferguson &
Heene, 2012; Nosek, Spies, & Motyl, 2012), a
phenomenon variously called publication bias
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(Epstein, 1990, 2004; Mahoney, 1977;
Peters & Ceci, 1982), positive-outcome bias
(Emerson et al., 2010), or prejudice against the
null hypothesis (Greenwald, 1975). This bias
may result in an overestimate of the size of
treatment effects found by reviews that rely
mostly on published literature.

Substantial evidence supports the existence
of publication bias (Rothstein, Sutton, & Bor-
enstein, 2005). It can occur if authors choose
not to submit or resubmit manuscripts for pub-
lication because results are not significant,
resulting in a “file drawer problem” (Rosenthal,
1979) in which subsequent researchers cannot
easily find studies with negative results. Some-
times this bias occurs if a researcher omits some
negative outcomes but does report positive
results. Chan, Hrdbjartsson, Haahr, Gotzsche,
and Altman (2004) tracked medical trials from
their initial design in a clinical trial registry to
final publication; publications incompletely
reported over half of the outcomes described in
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an initial registry, especially for negative results.
Sometimes bias occurs when reviewers reject a
manuscript due to negative results. Atkinson,
Furlong, and Wampold (1982) found that
reviewers for a mock journal article rejected
manuscripts with negative results more often
than those with positive results, even when the
designs of the studies were identical.

Little work has been conducted on publica-
tion bias in the single-case design (SCD) litera-
ture. This may be because the assumed
mechanism for publication bias is statistical sig-
nificance testing, but SCD researchers rarely
use significance tests. SCD researchers mostly
analyze SCDs visually (Baer, 1977; Kratochwill,
Levin, Horner, & Swoboda, 2014), by examin-
ing the visual difference between baseline and
treatment phases, and consider the results to be
negative if they do not show a clear visual func-
tional relation. A few empirical studies suggest
that publication bias nonetheless exists in the
SCD literature. Mahoney (1977) asked
75 reviewers from the Journal of Applied Behav-
ior Analysis to review one of five almost identi-
cal SCD manuscripts. Manuscripts differed in
whether the results were positive (large visible
effects), negative (no visible effects), or a mix-
ture of the two; the manuscripts also differed in
whether the discussion was positive (claiming
an effective treatment) or negative (claiming an
ineffective treatment). Other parts of the man-
uscript were identical. Reviewers rated manu-
scripts higher if they reported positive results
than if they reported negative or ambiguous
results.

Sham and Smith (2014) looked at effect sizes
of 21 published studies and 10 unpublished
dissertations using SCDs; none of the publica-
tions’ authors were also authors of the disserta-
tions. Published and unpublished studies did
not differ on rated study quality, but the per-
centage of nonoverlapping data-effect size was
lower for unpublished dissertations than for
publications, a finding that suggests that less
effective treatments are often not published.
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Two studies (Shadish, Hedges, & Puste-
jovsky, 2014; Shadish, Hedges, Pustejovsky,
Boyajian, et al., 2014) examined the issue of
publication bias in SCD studies using meta-
analytic tests of publication bias. Those studies
did meta-analytic reviews of the literatures
about the effects of a treatment for children
with autism and treatments for patients with
brain trauma, respectively. They found modest
evidence that publication bias may exist in the
reviewed studies, and adjusting for that bias
can sometimes reduce observed effect sizes by a
substantial proportion.

These studies each have different limitations
due to the different methods they used. As
these studies illustrate, researchers study publi-
cation bias in three ways. The first is by using
analogue experiments with random assignment
to the conditions assumed to lead to publica-
tion bias. For instance, Mahoney (1977) dis-
tributed different versions of entire fictitious
manuscripts to reviewers. Alternatively, to
reduce response burden, one can manipulate
and distribute only part of a manuscript, such
as graphs of results. The present study does the
latter, with the disadvantage that components
of the manuscript that provide the context for a
review were removed.

A second way to study the problem is
quasiexperimentally. The research by Sham
and Smith (2014) is an example of a retro-
spective study that did not manipulate the
conditions presumed to lead to publication
bias. They tested whether unpublished work
has smaller effect sizes than published work,
which publication bias theory would predict.
An advantage of this method is that the pre-
vious research reports have the ecological
validity of being complete, actual manu-
scripts. However, the unmanipulated condi-
tions may then be confounded with other
differences; for example, unpublished studies
might have used smaller doses of treatment
or reported less reliable outcomes. The nature
of selection bias in quasiexperiments is that
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we cannot know of such confounding effects
for certain.

A third way to study the problem uses meta-
analytic publication bias tests (Rothstein et al.,
2005). Description of all these tests is beyond
the scope of this article, but detailed examples
of their application to SCD research are availa-
ble (e.g., Shadish, Hedges, & Pustejovsky,
2014; Shadish, Hedges, Pustejovsky, Boyajian,
et al., 2014). These tests attempt to determine
if the review underrepresents studies with small
samples and small effects, which might be the
case if publication bias were operating. How-
ever, these methods make statistical assump-
tions (e.g., homogeneity of effect size) that are
often violated, which limit their applicability.

For SCDs, all four previous studies
(Mahoney, 1977; Shadish, Hedges, & Puste-
jovsky, 2014; Shadish, Hedges, Pustejovsky,
Boyajian, et al., 2014; Sham & Smith, 2014)
suggest that a bias may exist against publishing
negative SCD results and that this bias may be
giving preference to large effects. In SCD
research, tradition often emphasizes large and
visually detectable functional relations (Kazdin,
1982, 2011; Kratochwill et al., 2013; What
Works Clearinghouse, 2014). Kazdin (1982,
p- 232) says, “Weak results will not be regarded
as meeting the stringent criteria of visual
inspection. Hence, visual inspection will serve
as a filter or screening device to allow only clear
and potent interventions to be interpreted as
producing reliable effects.” Publication bias
might result if SCD researchers (a) stop treating
a case that does not yield a large functional
relation, (b) do not write a manuscript or sub-
mit it for publication if results are negative, or
(¢) include only cases with a large functional
relation. Reviewers or editors may reject manu-
scripts without a large functional relation. The
end result of these possibilities would be litera-
ture reviews that overestimate the effects of
treatment.

The present study adds to the existing litera-
ture about possible SCD publication bias by

manipulating the effect size in SCD studies to
determine whether this manipulation has an
impact on publication-related preferences. The
study uses a standardized mean difference sta-
tistic for SCDs that is in the same metric as the
standardized mean difference statistic (4) used
in between-groups studies (Hedges, Puste-
jovsky, & Shadish, 2012, 2013). Hedges’ ¢ is
d after correction for small-sample-size bias.
We use this terminology for & and g, and most
of the findings in this study are in the met-
ric of g.

We chose this effect-size measure for two
reasons. First, Hedges et al. (2012, 2013)
derived it from statistical theory, and it has a
known distribution, standard error, and signifi-
cance test, all of which give confidence in statis-
tical conclusion validity. Second, it is in the
same metric as the standardized mean differ-
ence statistic used in between-groups studies,
so it connects the publication bias literatures in
the two domains.

In summary, this article reports results of a
survey that varies the size of the standardized
mean difference statistic to evaluate whether
such variation influences publication judgments
made by SCD researchers. We looked at three
forms of potential publication bias: not submit-
ting research to a journal at all, dropping some
cases and then submitting, and not recom-
mending for publication as a reviewer. We also
examine several potential moderators of
responses.

METHOD

Sample and Participant Selection

We identified authors of SCD research who
published at least one SCD study in one of
34 journals in 2012 (see Supporting Informa-
tion for a list of the journals). This list contains
journals that we knew at the time to publish
SCD research in psychology and education,
though the list may not be exhaustive. These
34 journals yielded 704 unique authors. Of
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these, we obtained e-mail addresses for
590 authors of the articles by searching the
Internet or through correspondence with coau-
thors. When sent an e-mail invitation to partic-
ipate in the study, 375 authors opened the
e-mails but did not click on the survey link; of
those, 295 clicked the link and started the sur-
vey, and of those, 243 authors (41.2%) com-
pleted the survey.

We compared the original 704 authors to
the 243 authors who completed the survey to
see if they differed on geographic region, jour-
nal type, or having a first author paper that
year (Table 1). Authors who completed the
survey originated from the United States more
often than the complete set of authors con-
tacted, x> (3, N =243)=10.01, p=.018.
Journal type differed significantly between
completers and the original authors, X2
(3, N =243) =10.07, p=.018. Completers
published less often in journals that focus on
specific disorders, less often in the Journal of
Applied Behavior Analysis, and more often in
education-related journals. Finally, the percent-
age of completers with first-author publica-
tions did not significantly differ from the
original authors, X2 (1, N =243)= 3.55,
2 = .060.

659

Materials

The survey contained (a) demographic ques-
tions regarding the participant’s characteristics
and experiences with SCDs, (b) a vignette of a
hypothetical study (see Table 2), and (c) eight
simulated SCD figures (each figure contained
three SCD graphs) purportedly from that hypo-
thetical study. To reduce response burden, the
eight figures were a random sample from
16 possible figures resulting from manipula-
tions of different figure characteristics to be
described shortly (see Figure 1 for an example;
see Supporting Information for details on how
the graphs were generated, including R code).
We asked researchers to assume that the quality
of the study was high and would be submitted
for publication to a top journal. Each figure
was accompanied by the same three publication
bias questions:

1. If you obtained these results from a study
you conducted, how likely would you be
to submit a manuscript based on the study
for publication?

2. Assuming you did submit, if you obtained
these results from a study you conducted,
how likely would you be to drop one or
two of the three cases, and then submit a

Table 1
Demographics of the Originally Identified Authors and Authors who Completed the Survey

Originally identified

Completed survey

n Percentage n Percentage

Geographic region of authors

U.s. 605 85.94 225 92.59

Europe 44 6.25 5 2.06

Asia and Pacific 28 3.98 6 2.47

Canada 27 3.84 7 2.88
Journal type

JABA 199 28.27 56 23.05

School 200 28.41 88 36.21

Disorders 246 34.94 74 30.45

Mixture 59 8.38 25 10.29
Authorship order of respondents

First author 224 31.8 91 37.4

Not first author 480 68.2 152 62.6

Total 704 100 243 100
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Table 2

Instructions to Respondents

SURVEY INSTRUCTIONS

The following pages present graphs of simulated results from a hypothetical single-case design study. We are mainly interested in your
opinions about the publishability of the results.

The hypothetical study used an ABAB design and it has three cases in which the treatment was presented simultaneously and
independently to each case. To provide some context for the research, assume that:
* the three cases are teenage boys with developmental disabilities,

* the cases have a presenting problem of overly rapid eating,

* each boy chose a favorite food to consume at lunch,

* the treatment was focused on increasing time spent eating that item of food,

* the treatment was administered over 24 consecutive school days at lunchtime in a school setting, and

* an observer used a digital stopwatch to record the total duration in seconds of eating time for the chosen item of food, and a
second observer conducted interobserver agreement which involved an acceptable measure and high agreement.

For purposes of this survey, assume that the study is otherwise very well done: for example, the rationale for the study is compelling
and grounded in previously published research, treatment implementation integrity data are good, interrater reliability is high,
experimental conditions are well controlled, and the selected outcome measure is judged to be credible for this problem and to have
good social validity. Because single-case design researchers often report statistics describing the outcome within phase for each case,
the graphs present the mean number of seconds for each phase in addition to the raw outcome data.

For methodological reasons, we have kept the scale of the vertical axes the same over all the graphs. We recognize that sometimes a
researcher might have chosen to reduce the scale of the graph so as to make a possible functional relation more visibly salient. This is
another reason we have presented the phase means in the graphs, as one more aid to see how phases differed from each other.

After each graph, we will ask you three questions about whether you would be likely to try to publish (or recommend publishing) the
results in the graphs on that page. We realize that publication judgments are never made solely on the basis of results, which is one
reason why we ask you to assume that the hypothetical study is otherwise very well done and appropriate for this area of research. In
addition, we request that for present purposes you consider irrelevant as a publishability criterion the novelty and/or potential impact
of the study’s findings per se (i.e., whether the findings support/replicate or disconfirm previously published findings in the
literature). The three questions are:

1. If you obtained these results from a study you conducted, how likely would you be to submit a manuscript based on the study
for publication?

2. If you obtained these results from a study you conducted, how likely would you be to drop one or two of the three cases and
then submit a manuscript containing only the remaining cases for publication?

3. If you were a journal reviewer asked to review a manuscript containing these results, how likely would you be to recommend

that the study be published?

We will ask you to answer the questions for each set of graphs using a 5-point Likert-type rating scale:
Very likely Somewhat likely Unsure Somewhat unlikely Very unlikely
5 4 3 2 1
Please go to the next page and begin.

manuscript containing the remaining cases each figure to reflect the lowest and highest

for publication? observations in that case. To help with this

3. Assuming the study is otherwise well done, decision, we examined common practice in
if you were a journal reviewer asked to published SCD studies. In a sample of over
review a manuscript containing these 100 SCD studies we reviewed (Shadish & Sul-
results, how likely would you be to recom-  livan, 2011), 69% contained graphs that used
mend that the study be published? the same scales for all graphs using that
dependent variable. Therefore, we made the

We had to choose how to scale the vertical ¢ jes of the graphs the same for all graphs

axis for the three cases in each figure: cither
keeping it constant across all three cases within
a figure or varying the scale for each case in

within each figure. For example, the scales in
the graphs of each case in Figure 1 range from
55 s to 185 s, even though the observed range
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Figure 1.

of observations for each case was not so wide.
On the other hand, we allowed the scales of
the graphs for different figures to change to
reflect that each figure represented hypothetical
study results that were independent from each
other figure. For example, although the scales
on Figure 1 ranged from 55 to 185 s, another
figure ranged from 80 to 120 s to reflect the
minimum and maximum observations in the
three cases in that figure.

We asked about the education and career of
each author, including (a) the number of years
of education each author had completed,
(b) how many of their coauthored publications
used or discussed SCDs, (c) how many years
each had used SCDs in research or practice,
(d) if the author had ever taught a class or
workshop on SCDs, (e) if the author had taken

Figure for an effect size of 1.37, high overlap, high variability.

graduate level coursework on SCDs, (f) their
primary work setting (higher education, K-12,
health or mental health agency, private practice,
or other), and (g) if that work setting was in
higher education, if they were assistant profes-
sor, associate professor, full professor, or other.

The main stimuli in this survey were 16 fig-
ures of hypothetical SCD results, each figure
displaying results from three cases. Each figure
varied on all possible combinations of three
independent variables: (a) effect size (small-
sample bias corrected g = 0.425, 0.82, 1.375,
2.5), (b) overlap (high or low) among data
points within a case, and (c) total variability
(high or low) of data points within and
between cases.

To identify a plausible range of effect sizes,
we examined two previously published samples

858017 SUoWLLOD 8AEaID) 3|qedlidde aL Aq pausenob ae sspiie VO ‘SN Jo se|ni 10} ArIgIT8UIIUO A8]IA UO (SUORIPUOD-PUR-SUR)/W0D A8 1M AIq 1 jeulU0//Sd1Iy) SUONIPUOD Pue SWiB | 3y} 88S *[7202/90/2T] Uo ARigITauljuo 48| ‘Sa1reiqi AISIeAIuN UBISSMULON AQ 80€Bqe(/200T 0T/I0p/W0d" 8| im ARe.q Ut juo//Sdny Wwolj papeojumoq ‘€ ‘9T0Z ‘E0LE8E6T



662 WILLIAM R. SHADISH et al.

of 74 SCD effect sizes (Shadish, Hedges, & Pus-
tejovsky, 2014; Shadish, Hedges, Pustejovsky,
Boyajian, et al., 2014) that used the Hedges
et al. (2012, 2013) g statistic adjusted for small
sample bias. These effect sizes ranged from
g=-0324 to 11.476, with a mean of
¢ =1.589, median of g = 0.978, and standard
deviation = 1.977; hence, the data were posi-
tively skewed. The cutoffs for the deciles of the
effect sizes were g=0.156, 0.305, 0.425,
0.664, 0.978, 1.376, 1.699, 2.305, and 4.520.
Using quartiles to indicate small, medium, and
large effect sizes, the 25th percentile is
¢ = 0.373, the 50th percentile is ¢ = 0.978, and
the 75th percentile is ¢ = 1.874. The four effect
sizes we used to create graphs (g = 0.425, 0.82,
1.375, 2.5) approximated the 30th, 45th, 60th,
and 80th percentiles. We did not create graphs
for the smallest (0.156) and largest (4.520)
effect sizes because initial testing on a conven-
ience sample of a few SCD researchers suggested
that those effect sizes produced no variability in
the likelihood of publication. Originally, we
planned to present more effect sizes to respon-
dents, but eventually settled on four because we
also had to manipulate two other independent
variables (overlap and variability), so including
more effect sizes would increase the number of
graphs from 16 to a higher number than we
believed response burden would allow.

The second independent variable was data
overlap. An effective treatment should result in
outcomes during the treatment phase that have
little or no overlap with outcomes during the
baseline phase. SCD researchers visually analyze
the overlap between a baseline and treatment
phase to determine treatment effectiveness
(Lane & Gast, 2014), so overlap may influence
publication decisions. We operationalized high
overlap and low overlap with an intraclass corre-
lation (p) near 0.75 and 0.10, respectively. The
intraclass correlation is the ratio of between-
cases variability to total variability (between
cases plus within case). If we hold the size of
¢ constant, then a low intraclass correlation

allocates variability within rather than between
cases, creating less overlap within cases. Later,
we present overlap effect sizes to demonstrate
the effectiveness of this manipulation.

The third independent variable was total data
variability, operationalized by creating data with
a within-case standard deviation of 20 for high
variability and of 10 for low variability. For a
fixed effect size g and fixed intraclass correlation
p, larger within-case variability will increase the
total variability across all three graphs. Higher
total variability may make it more difficult for
visual analysts to detect a difference between
treatment and baseline conditions.

Fully crossing effect size, overlap, and varia-
bility yielded 16 figures (see Supporting Infor-
mation for more detail and R code for
producing the simulated data and graphs).
We gave each participant eight randomly
chosen figures to reduce response burden. All
participants randomly received a figure with
high or low total variability for all combina-
tions of effect size and overlap. Thus, missing
data (due to nonresponse or technical error)
are randomly distributed across combinations,
which facilitates subsequent analysis. The
three publication-bias questions described
above followed each figure with responses on
5-point Likert-type scales (1 = highly unlikely
to 5 = highly likely).

Procedure

We used Qualtrics (Version 61959; Qual-
trics, 2014) to e-mail each potential participant
a link to the survey. We offered a $10 Amazon
gift card as an incentive to complete the survey.
After the initial invitation, we sent two
reminder e-mails to participants who had not
yet completed the survey and had not opted
out of taking it. We e-mailed the first invitation
in mid-July 2014, the first reminders in early
August 2014, and the second reminders in
September 2014. We received 126, 88, and
29 completions, respectively, for each of the
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three mailings. Thus, 243 of 590 invitees
(41.2%) completed the survey.

RESULTS

Demographics

For years of education, many responses did
not provide the expected answers of 1 for first
grade through at least 20 for a doctorate, with
the expectation that authors on a publication
would have no less than a high school degree.
For example, 104 respondents reported
(a) number of years as 60 or 6, (b) responses
combining numbers with text, such as 9 (under-
graduate and graduate work) or 6 graduate,
(c) the name of their degree instead of a num-
ber (e.g., PhD), or (d) no response. To ensure
comparable responses for this variable, we
assumed that undergraduate education lasted
4 years, and that the combination of primary
and secondary education lasted 12 years. For
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respondents who said only that they had a doc-
torate degree, we used the median of all other
respondents with a doctorate degree (22 years).
We emailed 37 authors with unclear responses
and received 24 responses with exact numbers.
For the remaining 13 authors, we looked up
educational information online (e.g., as listed
in curricula vitae) and applied the above rules
as necessary. After these procedures, we had no
missing data for this variable.

We used online information to fill in six
additional instances of missing data (three for
years of SCD research, one for taking course-
work in SCD, one for teaching SCDs, and one
for work in higher education). We rounded two
answers for years of SCD research to the nearest
whole number. For the work and higher educa-
tion variables, subsequent model fit indices sug-
gested that a dichotomous variable coded for
jobs inside or outside higher education yielded
the best fit, so that coding was applied.

Table 3

Counts, Means, and Standard Deviations for Figure Questions

Low overlap

High overlap

g High variability Low variability High variability Low variability
Total responses per figure
2.5 112 133 123 125
1.375 100 146 122 123
0.82 123 122 126 121
0.425 122 123 126 118
Mean of sample likely to
submit manuscript
2.5 4.63 (0.70) 4.50 (0.86) 3.82(0.99) 3.94 (1.04)
1.375 4.16 (0.99) 4.07 (1.00) 3.06 (1.16) 2.82 (1.13)
0.82 3.03 (1.17) 3.23 (1.20) 2.40 (1.25) 2.14 (1.04)
0.425 2.21 (1.19) 2.22 (1.27) 1.78 (1.03) 1.84 (1.00)
Mean of sample likely to drop
one or two cases
2.5 1.53 (0.81) 1.35 (0.84) 1.75 (1.07) 1.72 (1.16)
1.375 1.44 (0.88) 1.71 (1.06) 1.84 (1.22) 1.81 (1.11)
0.82 1.87 (1.21) 1.72 (1.09) 1.69 (1.11) 1.85 (1.18)
0.425 1.75 (1.13) 1.57 (1.02) 1.68 (1.08) 1.53 (1.01)
Mean of sample likely to
recommend for publication
2.5 4.56 (0.55) 4.29 (0.89) 3.57 (1.04) 3.72 (0.98)
1.375 3.97 (0.97) 3.84 (1.03) 2.76 (1.10) 2.62 (1.07)
0.82 2.82 (1.19) 3.03 (1.10) 2.29 (1.12) 2.07 (0.98)
0.425 2.09 (1.06) 2.07 (1.16) 1.81 (0.92) 1.77 (0.93)

Note. Standard deviations presented in parentheses.
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Participants had a mean of 21.76 years of edu-
cation and a mean of 19.21 coauthored SCD
publications; they had worked with SCDs for a
mean of 13.38 years. Of the 243 participants,
63.79% had taught SCDs, 88.48% had taken
graduate level classes on SCDs, and 79.42%
worked in or closely with higher education.

Descriptive Results on Main Outcomes

Table 3 presents sample sizes, means, and
standard deviations for all responses and condi-
tions. Restriction of range was not a problem,
given that all responses ranged from 1 to
5 except when g =2.5 with low overlap and
high variability, when responses ranged only
from 3 to 5. Due to a technical error, Qualtrics
gave seven participants more than eight ran-
domly selected graphs (two had nine graphs,
three had 11 graphs, and two had 13 graphs).
The extra responses from these participants
were included in the data set.

Manipulation Check for Overlap

If our manipulation of overlap was success-
ful, it should correlate with nonoverlap of all
pairs (NAP; Parker & Vannest, 2009) and tau
U statistics (Parker, Vannest, Davis, & Sauber,
2011), the two best developed nonoverlap sta-
tistics. Figure 2 confirms this to be the case.
Figures we manipulated to have high overlap
had smaller nonoverlap statistics than the low-
overlap condition. All three overlap statistics
increased rapidly as g increased, and reached an
asymptote (nonoverlap = 1.00) at approxi-
mately g> 1.00. Hence, nonoverlap statistics
show significant ceiling and floor effects, and
restriction of range, compared to g. They also
have a nonlinear relation with g.

Main Analysis

We used a hierarchical linear model to
account for nesting of responses to the eight
graphs within participants, using R Version 3.1.1
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Nonoverlapping pairs (NAP) and tau U statistics plotted against effect size.
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with the package 7n/me (Pinheiro, Bates, DebRoy,
Sarkar, & R Core Team, 2014). The model
predicts each of the three outcomes from
(a) graph characteristics: effect size, overlap,
variability, three two-way interactions between
each of the three main effects, and a three way
interaction of effect overlap  (high
vs. low), and variability (high vs. low); and
(b) participant characteristics: years of educa-
tion, number of SCD publications, years using
SCDs, having taught SCDs, taken graduate
courses in SCDs, and the dummy variable for
job type. The Supporting Information contains
details about the model, tests for collinearity
(high correlation between variables that causes
estimation problems), additional tables and
graphs of results, and follow-up tests for signif-
icant interactions.

size,

Results for Submitting a Manuscript for
Publication

Respondents said they were significantly
more likely to submit a manuscript for publica-
tion in the presence of a larger effect size (g)
and when the data overlap was low (Figure 3);
no interaction terms were significant. They were

less likely to submit if they had more SCD-

Likelihood of Submitting a Manuscript
vs Effect Size and Overlap

el ow Overlap
oHigh Overlap

How Likely to Submit Manuscript

-0.857 0.093 1.218
Centered Effect Size
Figure 3. Mean values of likelihood of submitting a

manuscript for publication on a 5-point Likert-type scale
for graphs of different effect sizes and high or low overlap.
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related publications, had more years of experi-
ence with SCDs, or took graduate coursework
in SCDs. These predictors do not account for
all of the variance in submitting a manuscript
for publication, so additional research is needed
to predict the variance in respondents’ propen-
sity to submit a manuscript.

Resulss for Dropping One or Two Cases

Most respondents said they were unlikely or
very unlikely drop a case before submitting a
manuscript for publication. A small minority
(4% to 15%) would drop a case that had a low
effect size and high overlap, with most of this
effect due to effect size and not overlap
(Figure 4). Respondents were more likely to
drop a case if they worked in higher education
and had more years of education but had fewer
years of experience with SCDs. These predic-
tors do not account for all of the variance in
decisions about dropping a case.

Results for Recommending a Manuscript for
Publication

The analysis of recommending a manuscript
for publication during the peer review process

Likelihood of Dropping a Case
vs Effect Size and Overlap
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Figure 4. Mean values of likelihood of dropping one
or two cases before submitting a manuscript for publica-
tion on a 5-point Likert-type scale for graphs of different
effect sizes and high or low overlap.
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Likelihood of Recommending for Publication
vs Effect Size, Overlap, and Variability

e Low Overlap
= o High Overlap
—Low Variability
— —High Variability
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How Likely to Recommend for Publication
3
1

Centered Effect Size

Figure 5. Mean values of likelihood of recommending
a manuscript for publication on a 5-point Likert-type
scale for graphs of different effect sizes, high or low over-

lap, and high or low overall variability.

yielded a three-way interaction among effect
and variability (Figure 5).
Researchers were more likely to recommend a
manuscript for publication as effect size
increased, but even more so with low rather
than high overlap, and even more so when low
overlap was accompanied by high variability,
although the moderating effect of high variabil-
ity is trivial from a practical point of view. By
trivial we mean that the difference in mean
response between low- and high-variability con-
ditions never exceeded 0.27 on the 5-point
Likert scale response format. This small differ-
ence almost never changed, whether a response
was higher or lower than one of the five anchor
points. Researchers were less likely to recom-
mend a manuscript for publication if they had
more SCD-related publications, had more years
of experience with SCDs, and had taken gradu-
ate coursework in SCDs. These predictors do
not account for all of the variance in research-
ers’ propensities to recommend a manuscript
for publication as a reviewer.

size, overlap,

Participants’ Comments
Participants had the option to leave com-
ments at the end of the survey, which we

categorize in Table 4. The most common com-
ment was that researchers should not drop cases
before submitting a manuscript for publication
because doing so is unethical. Some comments
claimed personal knowledge of dropping cases,
such as “I am not in favor of dropping cases
when the results do not conform to other indi-
vidual cases. This is somewhat intellectually
dishonest but I know it is done quite
frequently,” and “I believe it unethical to drop
subjects from any study (any design) based on
results, and I even asked to have my name
removed from a paper for that very reason.” A
smaller number of respondents said that results
needed to be positive (not null), or of practical
or clinical significance, to warrant publication.

Other respondents commented on the
design of the survey and stimuli. Some said
they based their answers on detecting trend
(even though the simulated data had no trend),
in-phase instability, overlap, study quality, and
perceived practical or clinical significance.
Others would have preferred a different vertical
axis for each graph in each figure. Still others
said that their answers would depend on the
full paper, that they would have liked to be
able to revisit previous answers and the study
vignette, and that the stimuli should have
included  multiple designs and
more data.

baseline

DISCUSSION

In general, SCD researchers said they would
give preference to data that showed large effects
and small overlap when they make publication
decisions. Total data variability had very little
impact on such decisions. This preference for
large effects was even stronger for more experi-
enced SCD researchers, who were also less
likely to submit or recommend a manuscript
for publication in general, perhaps suggesting
that they are slightly more discriminating in
their expectations about what is publishable.
Experienced SCD researchers were also less
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Table 4
Frequency of Comments for Each Category

Category Frequency
When research should be published
Researchers should not drop negative cases 45
(because this is unethical)
Ideally all high-quality research should be 10
published
Ideally negative results should be published 4
Research’s effect should be practical or of clinical 15
significance
Potentially negative results should only be 6
published with extra motivation
Perceived influences of participants’ responses
Felt that the full paper would influence 21
participants’ responses
Perceived trend influenced participants’ 18
responses
Perceived within-phase stability or instability 13
influenced participants’ responses
Perceived overlap influenced participants’ 8
responses
Scale of the graph influenced participants’ 8
responses
Design criticisms
The hypothetical research should have included 6
more data or more cases
Should include a temporal control (e.g., a 3
multiple baseline design)
Study criticisms
Should allow participants to go back to previous 4
pages
The questions about dropping cases were 2
confusing

likely to drop a case before submitting a manu-
script for publication, perhaps reflecting a more
proficient understanding of the ethics of such
an action.

We have argued that failure to publish SCD
results with small effect sizes is a bias, which
leads to evidence-based practice reviews that
systematically overestimate the effectiveness of
treatments in SCD research. However, at least
some SCD researchers believe that demonstrat-
ing a visually compelling functional relation
(and thus a large effect size) is not a bias but
rather is good SCD research practice and
should be an important consideration in publi-
cation decisions. These researchers assert that
studies that do not demonstrate a visually large
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functional relation are uninterpretable; for
example, a negative result may not mean that
the treatment failed but rather that the
researcher failed to implement the treatment
adequately or failed to measure the outcome
with enough reliability or validity. These state-
ments may be true, although it would be better
to base publication decisions on direct evidence
about poor treatment implementation or poor
measurement reliability than on indirect evi-
dence of small effect sizes. Even so, a negative
result may sometimes mean the treatment does
not work well. SCD researchers need to better
define professional standards for publishing
negative effects and the process for document-
ing intervention ineffectiveness. Knowledge of
what does not work should have just as great a
place in evidence-based practice reviews as
knowledge of what does work. Also, studies
with negative results may differ from studies
with positive results in having different kinds of
cases, settings, treatment variations, or out-
comes. Omitting results that are negative for
this reason deprives the field of knowledge
about what moderates the size of an effect.
Some SCD researchers might have (if given
the option) responded to the stimuli with "not
likely" to submit the minor or noneffect graphs
because they would consider the study to be
incomplete. They might argue that the stand-
ard should be to keep working until they get
an effect, but to show all of their work and data
in the publication. Similarly, reviewers might
reject negative findings in the belief that more
work needs to be done. This suggests further
research to examine published articles to find
evidence of this possibility. Examples of this
evidence might include direct statements by the
authors that they used this strategy, including
whether or not they presented preliminary
results, or indirect evidence such as the size of
the effect systematically increasing over sequen-
tially presented cases. This issue also provides
fertile ground for professional discussion. One
matter is if and how this “keep trying”
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mechanism should be implemented, for exam-
ple, by presenting negative results in the pri-
mary text or in supplementary materials of
publications. Another matter is how to distin-
guish negative results that do and do not war-
rant acknowledgment in publication (more on
this below). The reader can no doubt think of
many more such specific matters.

Various groups have developed standards for
which study designs should be included in
evidence-based practice reviews (Smith, 2012;
Wendt & Miller, 2012), sometimes referred to
as “meets design standards.” These groups
include the American Psychological Association
Division 16 Task Force on Evidence-Based
Interventions in School Psychology
(Kratochwill & Stoiber, 2002), the Council for
Exceptional Children (Cook et al., 2015; Hor-
ner et al, 2005), and the American Speech-
Language-Hearing Association (2004). Among
all such guidelines, only the What Works
Clearinghouse Single-Case Design  Pilot Stan-
dards make a distinction between design quality
and evidence of an effect (Kratochwill et al.,
2013; What Works Clearinghouse, 2014). This
important distinction separates the judgment of
whether research is well designed (i.e., the
study would meet SCD design standards) from
the judgment of whether the intervention
shows an effect. In other guidelines, this dis-
tinction is lost if demonstration of a visually
large functional relation (and hence a large
effect) is a requirement for meeting design
standards.

An analogy to the between-groups literature
illustrates this point. Some guidelines consider
a randomized experiment as meeting design
standards, and all such studies are included
whether or not they show a large effect. Only
then would the reviewer calculate an effect
(whether for the individual study or in a meta-
analysis) and judge whether the intervention is
effective. Assessment of whether a study
demonstrates a functional relation in the SCD
literature is analogous to the step of computing

the effect size in the between-groups literature.
SCD design standards should only allow an
intervention the opportunity to demonstrate a
functional relation; they should not require a
functional relation any more than a randomized
experiment should be required to have a large
effect size. A good illustration of the impor-
tance of this distinction is a recent review of
sensory-based treatments for children with dis-
abilities (Barton, Reichow, Schnitz, Smith, &
Sherlock, 2015). In this review, the authors
summarized studies in which the investigators
used a credible design to test the sensory-based
treatment but found no effect on the outcome
measures. These negative results are not only
important from a scientific basis but also could
potentially affect policy decisions for treatment
options for children with disabilities.

Those who conduct evidence-based practice
reviews would ideally locate the full literature,
published or not. Unfortunately, finding file-
drawer studies is notoriously difficult (Shadish,
Doherty, & Montgomery, 1989). Fortunately,
reviewers who compute appropriate effect sizes
from digitized SCD data can use publication-
bias methods developed for meta-analysis
(Rothstein et al., 2005). These analyses do two
things; first, they assess the likelihood that pub-
lication bias is present in the effect sizes being
studied. Methods for doing this include simple
statistical tests (e.g., Begg & Mazumdar, 1994;
Egger, Davey Smith, Schneider, & Minder,
1997), inspecting a funnel plot, trim-and-fill
analyses, weight function methods, and deter-
mining if effect sizes from published and
unpublished studies differ in the direction pre-
dicted by publication bias (Rothstein et al.,
2005). Second, some methods also estimate
what the average effect size would be if all stud-
ies were included in the meta-analysis. Methods
for doing this include Egger et al.’s (1997) sta-
tistical test, trim-and-fill analysis (Duval, 2005;
Duval & Tweedie, 2000a, 2000b), and selec-
tion model methods (Hedges & Vevea, 1996;
Vevea & Hedges, 1995). None of these
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methods are perfect, but their use will encour-
age SCD researchers to think more about
whether the problem needs attention. Shadish,
Hedges, and Pustejovsky (2014; see also Shad-
ish, Hedges, Pustejovsky, Boyajian, et al.,
2014) provide worked-through examples for
computing all these analyses, including syntax.
These meta-analytic publication-bias methods
are just starting to be used in the SCD meta-
analytic literature (e.g., Dart, Collins, Kling-
beil, & McKinley, 2014), although their use
with effect-size indices that they were not
designed for, such as tau U in Dart
et al. (2014), is of unknown validity. The rea-
son is that most of these methods require
knowledge of the sampling error of the effect-
size statistic being used, where sampling error is
a measure of the precision of the effect size.
Sampling error is well established for the usual
effect sizes such as g d, 7, and the odds ratio
(Shadish & Haddock, 2009), but the overlap
statistics like tau U do not at this time have
either known distributions or well-derived sam-
pling error. In between-groups studies, sample
size can sometimes substitute adequately for
sampling error because it is the main contribu-
tor to sampling error. That is not the case for
SCD effect sizes, the precision of which reflects
the number of cases, number of observations
per phase, intraclass correlation, autocorrela-
tion, and number of phase changes. Some SCD
effect sizes have a well-developed standard error
that explicitly takes all these factors into
account (Hedges et al., 2012, 2013; Puste-
jovsky, Hedges, & Shadish, 2014); others
might approximate this need reasonably well
(e.g., Swaminathan, Rogers, & Horner, 2014),
but most do not. Therefore, simply substituting
sample size for a well-developed standard error
will not suffice for tests of publication bias in
SCD research.

The artificially generated graphs that we used
as stimuli were intended to reflect common
practices of SCD researchers, but they may
have differed from actual graphs in several
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ways: (a) All conditions included the same
number of data points per panel, (b) the dis-
played data had no trend, and (c) the graphs
displayed condition means prominently in each
condition. These features bolstered experimen-
tal control over the manipulations, but studies
that used graphs with more realistic features
might yield different results. For example, if
trends were present, difficulties distinguishing
trend from treatment effects might have made
results less clear.

A second limitation is that we do not know
if respondents’ stated opinions about what they
would publish correlate well with actual behav-
ior. Their hypothetical answers to hypothetical
questions based on hypothetical results may dif-
fer from what they would actually do. For
example, pressure to have additional publica-
tions for tenure might lead to behaviors that
differ from stated preferences, or respondents
might have underreported whether they would
delete cases because they were aware that doing
so is a dubious practice.

A third limitation is that, although we
obtained a reasonable return rate (41.2%), we
do not know how well results would general-
ize to the full target population of SCD
researchers. Respondents were slightly more
likely than the target population to come from
the U.S., to publish in school psychology, and
to have been first author in the 2012 publica-
tions that we used to identify the respondent
pool. Table 1 suggests these differences are
small in percentage terms, but one can think
of possible (though likely small) biases as a
result. For example, we found that more expe-
rienced and well-published researchers were
less likely to recommend publication of smal-
ler effects. If first authors fit this description,
then our slight overrepresentation of first
authors might have biased results towards
finding more reluctance to publish negative
results than exists in the full population.
Given the very large size of the effects in this
study, however, it seems unlikely that bias
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would change the overall preference for large
effects in publication decisions.

In summary, there are reasons to think that
current professional wisdom about publication
practices in the SCD research encourages
researchers to think that a manuscript is not
worth publishing without demonstrating a large
effect. This issue might not be crucial if
researchers continued to improve a treatment
until it worked for all cases (Barlow, Nock, &
Hersen, 2009). Kazdin (1982) hints at this
rationale while simultaneously acknowledging
that knowledge of negative results may still be
important:

Visual inspection may be too stringent a
criterion that would reject interventions
that produce reliable but weak effects. Such
interventions should not be abandoned
because they do not achieve large changes
initially. These interventions may be devel-
oped further through subsequent research
and eventually produce large effects that
could be detected through visual inspec-
tion. Even if such variables would not
eventually produce strong effects in their
own right, they may be important because
they can enhance or contribute to the
effectiveness of other procedures. (p. 243)

Unfortunately, we cannot count the effec-
tiveness of a mechanism by which one
researcher publishes only positive results at the
end of a program of research with mixed
results. Researchers are constrained by time,
resources, and external pressures like tenure
that can encourage them to abandon such pro-
grams of research before they bear fruit. In
addition, some interventions may never be
effective no matter how much further they are
developed. We need to know about these inter-
ventions to know what does not work. This
knowledge allows other researchers to avoid
unnecessary duplication of past efforts simply
because they did not know an intervention had

already been tried and failed. This knowledge
also helps researchers to modify research pro-
grams that predecessors abandoned but that
may still hold promise by making public the
variations on a treatment that have and have
not been tried to date.

This is not to say that all negative results
should always be published. Pilot research
intended to explore underlying processes, for
example, may not contribute much to the liter-
ature in the absence of clear functional rela-
tions. Nor should a negative result deserve
publication if serious question is present about
whether it is attributable to problems of design
or implementation. On the other hand,
research intended to evaluate the efficacy and
dissemination of established, emerging, or pop-
ular (but understudied) treatments should be
published, regardless of the outcome, if it was
rigorously designed and implemented. So, in
the presence of negative findings, the researcher
will always need to take into account the full
context of the study rather than just the finding
itself; but if the study is well designed and
implemented, the mere presence of negative
effects should not preclude publication.

Ultimately, evidence-based practice reviews
need to tell us what does not work just as much
as what does work (Kratochwill et al., 2000). If
a treatment or method does not actually have
an effect and previous research demonstrating
that fact is not published, our knowledge of
what does not work is limited, and our knowl-
edge of the size of the effect for interventions
that do work may be overstated. The SCD
community needs to make it a high priority to
address this dilemma by reconsidering the role
that negative results should play in both publi-
cation and evidence-based practice reviews.
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APPENDIX

Journals marked with a D indicate journals categorized as disorder related, and journals marked
with an E indicate journals categorized as education related. Journals without a letter did not con-
tain SCD research in 2012 and so were not categorized.

American Journal of Intellectual and Developmental Disabilities

Autism (D)

Behavior Modification (D)

Behavior Research and Therapy

Behavior Therapy

Child and Family Behavior Therapy (D)

Education and Treatment of Children (E)

Exceptional Children (E)

Focus on Autism and other Developmental Disabilities (D)

Journal of Applied Behavior Analysis (D)

Journal of Autism and Developmental Disorders (D)

Journal of Behavioral Education (E)

Journal of Early Intervention (D)

Journal of Emotional and Behavioral Disorders (D)

Journal of Intellectual Disability Research

Journal of Learning Disabilities (E)

Journal of Positive Behavior Interventions (D)

Journal of School Psychology (E)

Journal of Special Education (E)

Journal of Speech, Language, and Hearing Research (D)

Journal of Sport and Exercise Psychology

Language, Speech, and Hearing Services in Schools (E)

Learning Disability Quarterly (E)

Neuropsychological Rehabilitation (D)

Psychology in the Schools (E)

Psychology of Sport and Exercise

Remedial and Special Education (E)

Research in Autism Spectrum Disorders (D)

Research in Developmental Disabilities (D)

School Psychology Quarterly (E)

School Psychology Review (E)

Topics in Early Childhood Special Education (E)

Topics in Language Disorders (D)
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