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Abstract
Group design research studies can provide evidence to draw conclusions about what works, for
whom, and under what conditions in special education. The quality indicators introduced by

Gersten and colleagues (2005) have contributed to increased rigor in group design research,

which has provided substantial evidence about what works across various content areas.

However, there is a need to more fully understand the range of effects within studies and indi-

vidual differences in treatment response. In this article, we identify contemporary considerations

for group design research in special education. First, we propose an expanded set of quality indi-

cators that broaden our lens of inquiry to promote understanding of for whom and under what

conditions interventions, programs, and practices are more or less effective. Next, we introduce

new quality indicators to further methodological rigor in using open science practices. We rec-

ommend that researchers consider the full set of quality indicators and document their decision-

making related to the design, implementation, and analysis of group design research. These

efforts can generate new scientific knowledge with the potential to advance equity and inclusion

of students with disabilities.

Advancing and implementing best practices in
the field of special education should be based
on an accumulation of evidence derived from
rigorous, high-quality research. Group design
experimental and quasiexperimental research
studies canprovide evidence todrawconclusions
about what works, for whom, and under what
conditions. In 2005, Gersten and colleagues pro-
posed a set of quality indicators for group design
research. The purpose of these indicators was to
inform and enhance rigorous, scientific educa-
tional research and served to expand on the
Study Design and Implementation Assessment
Device (Valentine & Cooper, 2003) published
by the What Works Clearinghouse (WWC).
Whereas the WWC guidelines were meant to
support evaluation of a completed research
report, the quality indicators Gersten et al.
(2005) proposed were meant to be used “not
only to evaluate the merits of a completed

research report or article, but also to evaluate
research proposals, dissertation proposals, and
grant applications submitted to funding agen-
cies” (p. 150).

In 2019, the Institute of Education Sciences
(IES) introduced the Standards for Excellence
in Education Research (SEER) to emphasize
“additional factors that can make research trans-
formational” (para. 1). Taken together, research-
ers have used the Gersten et al. (2005) quality
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indicators as explicit guidance for the application
of SEER, particularly within the unique context
of special education research. The purpose of
this article is to respond to advancements in the
field and introduce a set of guiding questions to
increase the purposeful design, implementation,
analysis, and reporting of group design research
in special education with the ultimate goal of
improving equitable educational outcomes for
all students with disabilities. Building from
Gersten et al. (2005) and SEER, we propose an
expanded set of quality indicators to inform
group design research.

Contributions of Group Design
Research

Group design research is one of many methods
thatcanbeemployedtoaddress researchquestions
in special education. Although it is essential that
multiple methods are considered to address the
complex research questions in special education,
the focus of the present article is to propose an
expanded set of quality indicators specific to
group design research. Since the first set of
quality indicators for group design research was
published in 2005, special education researchers
have increased methodological rigor in conceptu-
alizing, designing, conducting, and reporting
special education intervention studies.

Thefirst setofquality indicators (Gerstenet al.,
2005) included, for research proposals, 14 essen-
tial indicators—summarized as conceptualization
underlying the study, participants and sampling,
intervention implementation and nature of
control condition, outcome measures, and data
analysis—and an additional seven desirable
indicators. For research reports, the authors pro-
posed a similar set of 10 essential and eight desir-
able quality indicators. These group design
indicators were developed to ensure a high-
quality inference about themain effect of an inter-
vention: what works.

As special education science advances, it is
necessary to reflect upon the questions we ask
and the way we conduct our research, then
adjust accordingly. In recent years, the focus of
much work in the intervention space has moved
toward testing for whom and under what condi-
tions particular interventions or programs work,

considerations that were not fully addressed in
the quality indicators proposed by Gersten et al.
(2005). For example, there has been an increased
focus on centering equity in the application of
group design research and we may learn from
similar advancements in related fields. The
Consolidated Reporting Standards for
Randomized Trials (CONSORT) developed a
health equity extension to provide reporting stan-
dards for groupdesign research focusedonhistor-
ically marginalized or minoritized populations
(Petkovic et al., 2020). Implementation research,
“the scientific study of methods to promote the
uptake of research findings” into routine practice
(Eccles et al., 2005, p. 107), may also advance
approaches to study design through systematic
conceptualizationandtestingofboth implementa-
tion and effectiveness (Curran et al., 2012).
Ongoing advancements in analytic approaches
and open science practices can also advance
how data are used to address the complexity of
special education research.

In this article, we aim to identify contem-
porary considerations for researchers design-
ing, conducting, reporting, and evaluating
group design research. We have not proposed
a rewriting of the 2005 quality indicators;
instead, we have expanded and introduced
new considerations for a next generation of
quality indicators that advance our under-
standings of what works, for whom, and
under what conditions through group design
research. The article is organized into two sec-
tions. In the first section, we argue that the
initial set of indicators is necessary but
perhaps insufficient in addressing the current
and future directions of the special education
research field. To date, much of the focus
in group design research has been placed
on identifying effective interventions.
Addressing this question is critical to special
education practice, and the evidence for what
works has accumulated over several decades.
However, most typical educational interven-
tion studies report modest effects at best (e.g.,
Cheung & Slavin, 2016; Chow et al., 2022;
Kraft, 2020; Wanzek et al., 2018) and it is
common for these effects to diminish over time
(Bailey et al., 2020). There is a need to better
understand the range of effects within these
studies and individual differences in treatment

360 Exceptional Children 89(4)



response to avoid making false generalizations
about the effectiveness of interventions.

Stated more directly, although we have
much evidence about what works, there
remains much to be understood about
for whom and under what conditions

interventions are most effective.

With this in mind, we review the 2005
quality indicators and describe updates that
broaden the focus to include considerations
of for whom and under what conditions
interventions are more or less effective (see
Table 1).

Second, we acknowledge that it is impos-
sible for every group design research study
to fully address what works, for whom, and
under what conditions, particularly given the
complexity of schools, research implementa-
tion, and limited funding for large-scale
group design studies. This is one place
where open science practices can advance
the integration of knowledge gained across
research teams and research studies. For
these reasons, we have introduced a new set
of quality indicators related to open science
practices (see Table 2) and discuss this
unique set of indicators in the second half of
this article. Although open science practices
should be woven through all aspects of study
conceptualization, design, and implementa-
tion, these new quality indicators can stand
on their own. Each practice has its own
distinct quality indicators that must be consid-
ered in group design research.

In applying these new quality indicators,
special education researchers can increase
rigor, accountability, and reproducibility. Open
science practices serve not only to make study
information more transparent and readily avail-
able but also to increase equity in access to this
information. For example, open data extend the
use of previous funding investments by propel-
ling innovative research questions and accelerat-
ing the pace of discovery (Adolph et al., 2012).
This practice also serves to democratize access
to high-quality and high-powered experimental
data, supporting more equitable access among
trainees or early-career scholars, scholars of

color, female-identified scholars, and researchers
at underresourced institutions (e.g., Ginther et al.,
2011; Magua et al., 2017; Murray et al., 2016;
Pohlhaus et al., 2011). Therefore, we introduce
new quality indicators to advance the field
through use of open science practices.

Expanded Quality Indicators to
Broaden Lens of for Whom and
Under What Conditions

Although special education has made progress in
advancing understandings of what works, there
has been less focus on concurrently seeking to
understand the heterogeneity in such effects. At
its foundation, a central goal of special education
research has always been to advance equity and
inclusion of students with disabilities. High-
quality, rigorous research must be designed with
intentionality.Considering access anddifferential
response to interventions, practices, andprograms
can help to inform forwhomand underwhat con-
ditions these interventions work, recognizing that
each student holds multiple social identities and
othermarkersofdifference that shape their experi-
ences within the education system (S. Garcia &
Ortiz, 2013; Hernández-Saca et al., 2018).1

For these reasons, we must continue to
advance rigor in special education research
and at the same time also broaden our lens to
address questions about the conditions under
which effective outcomes occur. The quality
indicators introduced by Gersten et al. (2005)
can and should continue to play a role in advan-
cing these understandings, but additional focus
must be placed on the nuance of their applica-
tion given the complexity of researching effect-
ive practices in school and community settings.

Central to such efforts must be renewing
our focus on equity not only as an end
goal but also as the starting place for the
design and implementation of group

design research.

Recently, SEER added an equity standard that
calls attention to equity considerations
throughout the research process—from con-
ceptualization through dissemination. The
current set of expanded quality indicators
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integrates these considerations and their appli-
cation to special education group design
research.

Table 1 outlines expanded quality indicators
based on ongoing advancements in education
science. The items in italics are the original
quality indicators carried forward from Gersten
et al. (2005), which remain largely unchanged.
The additional items are the newor substantively
revised quality indicators we propose. We
believe the consideration of each of these
quality indicators in group design research can
advance the rigor of our work, particularly
informing for whom and under what conditions
interventions, practices, and programs are effect-
ive.For these reasons,wedonotpresent different
quality indicators for research proposals and
reports; this comprehensive set of expanded indi-
cators can be used to guide all phases of research,
from development to implementation to review.
Further, we elected not to distinguish between
desirable and essential indicators. As previously
stated, it is not realistic to expect every study to
address all quality indicators. Instead,we recom-
mend that all researchers consider and document
their decision-making steps related to the full set
of quality indicators when designing, conduct-
ing, and reporting on group design studies. In
the sections that follow, we provide additional
context for each of the new or revised indicators
presented in Table 1.

Conceptualization and Rationale
for the Study

Essential to group design research is a clear
rationale, rooted in past research, driven by a
clear theory of change, with compelling
research questions. This is essential to the scien-
tific process. To understand the evidence for
any intervention, practice, and program, we
must consider for whom and under what condi-
tions the evidence was collected. We propose
four additional quality indicators to guide
future group design research in these efforts.

First, in establishing the rationale for a
study, a compelling justification should be
made for the target population, setting, and
conditions being included. This also includes
a justification if certain populations, settings,

or conditions are being excluded. Further, if
a study includes questions of for whom and
under what conditions, then the researcher
must provide a compelling case not only for
the main effect of the intervention or
program but also for these types of questions.
For example, why might the intervention be
particularly effective for a certain population
of learners or for educators in particular
school settings? Establishing these questions
in advance provides a firmer foundation for
scientific questioning, which makes the
answers to the questions compelling regard-
less of the findings. Equity-centered work
requires interrogation of the advantages or dis-
advantages that differentiate groups, as well as
the sources of inequities (Brownson et al.,
2021). Some direction for conducting equity-
centered group design research has been
offered by the field of implementation
science, which includes producing a compel-
ling rationale for systematic adaptations to
an intervention that identifies both underlying
assumptions about the intervention or program
and potential sources of disparities that may
exist (Baumann & Cabassa, 2020; Gaias
et al., 2021).

Next, when examining prior literature, it is
important to consider what populations, set-
tings, and conditions have been represented.
The special education field, although focused
on equity for students with disabilities, has
not always systematically considered forms
of historic marginalization in the development
of theory, intervention, and practice recom-
mendations (see N. Garcia et al., 2018).
Researchers should ask themselves what other
theories, perspectives, or voices should be brought
into future work to ensure that heterogeneity
of treatment effects can be unpacked. For
example, as a methodological subfield of critical
race theory that aims to advance quantitative
methods related to the study of race and racism,
QuantCrit asserts that quantitative research has
the potential to uncover the ways in which
practices differentially affect groups—presenting
counternarratives to race neutrality in our research
(Sablan, 2019). To advance our work, we must
consider what additional elements may need
to be part of the theory of change and what
research questions need to be addressed to
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Table 1. Expanded Quality Indicators to Broaden Lens of What Works, for Whom, and Under What

Conditions.

Conceptualization and Rationale for the Study

1. Is a compelling case for the importance of the research made? Is the conceptualization based on
well-designed studies and does it reflect the scope of extant knowledge?

2. If an innovative approach is used, is it based on a sound conceptualization formed from sound research?
3. Are the research questions appropriate and stated clearly for the purposes of this study?
4. Are valid arguments supporting the nature of intervention in the comparison group(s) presented?
5. Does the rationale for the study provide a compelling justification for the targeted population and

conditions being studied (including why certain groups or conditions may be excluded)?

6. Does the rationale for the study consider issues of equity and make a case for how the research

advances our understanding of what works, for whom, and under what conditions?

7. Is previous research used to build study rationale generalizable to the target population and

conditions?

8. Are mediators and moderators purposefully included in the conceptualization of the study?

Participants and Sampling

1. Are appropriate procedures used to ensure that participants are comparable across intervention conditions
on relevant characteristics? If random assignment is used, is information about participants prior to the
intervention made available to ensure that samples are comparable on salient characteristics?

2. Is sufficient information be provided to determine whether the participants demonstrated the disability
(disabilities) presented?

3. Are appropriate procedures used to increase the probability that teachers or interventionists are
comparable across conditions?

4. Was overall attrition and attrition rates among intervention samples documented and reported? Is any
attrition comparable across samples? Is overall attrition less than 30%?a

5. Is there a robust description of the sample, including both student and implementers, provided that

includes a range of sociodemographic characteristics (e.g., race-ethnicity)?

6. Is adequate information provided about participants’ disability-related support needs and

experiences?

7. Is the sample selection at the school, teacher, and student levels transparently described with

attention to how the sample does or does not generalize to the range of students, educators, and

schools for whom the intervention might be implemented?

Implementation and Context

1. Is the intervention clearly described?
2. Are procedures for ensuring and assessing fidelity of implementation described?
3. Is the nature of instruction or services provided in comparison conditions described?
4. Is there documentation of the nature of instruction or services provided in comparison conditions?a

5. Are study conditions masked from data collectors and scorers and equally (un)familiar to examinees across
study conditions?a

6. Are multiple indicators of fidelity of implementation measured and reported? Are these indicators

considered in interpretation of study findings?b

7. Are intervention materials available that allow others to understand implementation?b

8. Is there transparency and robustness in the description of the classroom, school, and community

and is this appropriately considered in the analysis plan?

9. Is school context considered in the generalizations made about study findings or intervention

effects?

Outcome Measures

1. Are multiple measures used to provide an appropriate balance between measures closely aligned with the
intervention and measures of generalized performance?

2. Is evidence of the validity of the measures discussed?a

3. Are outcomes for capturing the intervention’s effect measured at the appropriate times?
4. Are outcomes for capturing the intervention’s effect measured beyond an immediate posttest?a

5. Is evidence of reliability for the outcome measures provided (e.g., internal consistency, test-retest,

interrater reliability), including sample-specific reliabilities?b

6. Are any researcher-designed measures made available?

7. Do test batteries include measures that are commonly and widely used in similar intervention

(continue)
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determine if an intervention or program does
(or does not) promote equitable outcomes for
students with disabilities. This is particularly
important for students with disabilities who
may experience multiple marginalized identities
(e.g., students of color, LGBTQ+ students).
Researchers make innumerable decisions when
conducting research—and, collectively, we must
attend to transparency of decision-making
to further advance rigor and replication in the
field. Issues related to equity and how they are
or are not addressed need to be explicitly inte-
grated into the conceptualization that justifies
group design research studies.

Finally, as research questions become
more focused on for whom and under what
conditions interventions work, researchers
should plan, in advance, for the investigation
of potential mediators and moderators of
intervention or program effects. Researchers
will need to determine the groups, settings,
or conditions under which there might
be expected variability. The selection of
mediators and moderators have specific and
multifaceted implications on study design.
Because they lie in similar orthographic
and phonological neighborhoods, the terms
“mediation” and “moderation” often get

confused. We define each of these
approaches briefly here.

A mediation analysis attempts to under-
stand the mechanism through which an inter-
vention is effective. As such, candidate
mediator variables must be measured after
the assignment to treatment has occurred but
before the outcome is assessed (i.e., temporal
precedence; see Kendall et al., 2017). In add-
ition, mediator variables should be hypothe-
sized to differ primarily because of treatment
assignment and to be directly related to the
outcome. One way of conceptualizing medi-
ation is that we expect the difference
between the treatment and control groups on
the outcome to be minimized (or zero) once
the mediating variable is accounted for
(Baron & Kenny, 1986). Mediation can also
be conceptualized as the indirect effect of the
treatment on the outcome through the medi-
ator (Agler & de Boeck, 2017; Hayes &
Preacher, 2014; Kendall et al., 2017). For
example, in a teacher-implemented interven-
tion to improve students’ reading skills, the
researcher might ask a mediation question
such as, Is there a difference between
reading skills of students in my treatment
and control groups once I have controlled for

research? If not, is attention paid to describing the similarities and differences between the

measures used and those that are more common?

Research Design and Data Analysis

1. Is the variability within each sample accounted for either by sampling techniques (e.g., restricting range) or
appropriate statistical techniques?

2. Does the research report include not only inferential statistics but also effect size calculations?
3. Were the results presented in a clear, coherent fashion?
4. Are descriptive statistics (i.e., means, standard deviations, correlations) supplied for all key

measures?

5. Are the research design and the data analysis techniques appropriate and linked to key research

questions and hypotheses?b

6. Are a priori power analyses conducted for key parameters involved in each inferential research

question? Is the power analysis aligned with the research questions, levels of nesting in the data, and

proposed analyses?b

7. Is the effect size used in power analyses reasonable to expect and well justified based on prior

literature?

Note. Quality indicators carried forward from Gersten et al. (2005) are in italics. We integrated indicators for research

proposals and reports; as such, they were edited for clarity and are not presented verbatim. For description of these quality

indicators, see original article.
aIndicator that was originally listed as desirable rather than essential.
bIndicator related to this general issue was present in Gersten et al. (2005) but has been revised to reflect advancements in

the field.

Table 1. (Continued)
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the extent to which educators implement core
intervention components with fidelity? Or, Is
there a direct relation between the assignment
to condition and students reading outcomes or
is that relation indirect, mediated by the extent
to which educators implement core interven-
tion components with fidelity?

Conversely, moderation analysis tests
whether the relation between treatment and
outcome varies as a function of an additional
variable (the moderator). Moderator variables
have fewer restrictions for the timing of their
measurement than mediators. Moderators can
be measured at any point during the study,
but their inclusion should similarly be rooted
in theory. For a dichotomous moderator, a
moderation analysis would hypothesize that
the expected difference between treatment
and control groups on the outcome is different
for each group. For example, a researchermight
ask, Is this intervention differentially effective
for students with and without disabilities? For
a continuous moderator, a moderation hypoth-
esiswouldposit that the treatmentwould be dif-
ferentially effective for students with high
versus low values on the moderator variable.
For example, one might consider individual
differences based on a foundational skill as a
potential moderator of treatment effects on a
more complex skill. For example, does stu-
dents’ working memory moderate the effect-
iveness of an intervention designed to
improve understanding of fractions?

Participants and Sampling

We propose three expanded quality indicators
focused on providing adequate information
about participants and sampling procedures.
There has been a push in special education,
evenbeforeGersten et al. (2005), to describepar-
ticipants thoroughly in an effort to promote gen-
eralizability of study results. However, this
quality indicator hasnot beenconsistently imple-
mented in the special education intervention lit-
erature. At a basic level, researchers frequently
do not report student sociodemographic charac-
teristics (e.g., race andethnicity, gender identity),
nor are these characteristics regularly considered
in establishing what works (Graves et al., 2021;
Steinbrenner et al., 2022). This is also true for

implementer characteristics, despite research
suggesting that there can be an interaction of
student and implementer characteristics in study
outcomes (see Redding, 2019, for review). This
not only limits generalizability but also reflects
a lack of focus on establishing for whom and
under what conditions interventions work.

Beyond just describing participants, quality
indicators have focused on ensuring compar-
ability across conditions and confirming dis-
ability status of study participants. With
these expanded indicators, we focus additional
attention on how disability is defined in
studies and how disability-related support
needs are measured and reported. Diagnostic
information may not be the only or most
important factor to understand in determining
why there is heterogeneity of treatment
effects; additional information needs to be
provided on disability-related support needs
and students’ educational experiences, includ-
ing educational placement and previous access
to instruction and intervention.

Finally, more transparency is also needed
in decision-making about sample selection,
as the participants in any given study are rarely
representative or generalizable to the population
as a whole (Tipton & Olsen, 2022). For
example, if only non–Title I schools are included
in a study that uses school-based random assign-
ment, this needs to be communicated, aligned
with the theory of change, and justified.
Relatedly, if schools included in the study have
high rates of restrictive placements (e.g., self-
contained classrooms) for students with certain
disability labels, then this needs to be described,
as it may limit who participates in intervention
studies, particularly if students are being recruited
from general education classrooms. We recom-
mend that decision-making be guided by a
focus on understanding heterogeneity of
treatment effects, at both the student and the
school level, and that this decision-making
about sample selection is documented. Defaulting
to samples that are “accessible” or “convenient”
cannot be a justification, particularly when
attempting to advance equity by understanding
for whom interventions work. This will neces-
sitate new and different steps to engage with
marginalized communities and enable their par-
ticipation in group design research.
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Implementation and Context

Past indicators have led to improved documenta-
tion of and reporting on the intervention, study
conditions, and research procedures across
these conditions. We propose additional indica-
tors to guide researchers in these efforts. For
example, it is necessary and generally feasible
tomeasuremultiple indicatorsoffidelityandcon-
sider these findings in the interpretation of study
outcomes. The core components of an interven-
tion, particularly given the complexity of school-
based implementation,must be clearly defined as
well as measured in multiple ways (e.g., adher-
ence, quality, responsiveness) to clarify what
works as well as inform for whom and under
what conditions (Ferber et al., 2019).

Next, researchers should ensure that inter-
vention materials are available to allow
others to understand the study implementa-
tion. Journal guidelines may not always
provide enough space in published articles
for robust descriptions, but materials can be
made available through other avenues. This
access supports replication efforts in the field
and promotes a better understanding of the
contextual factors that support (or impede)
implementation. Additional attention should
be directed to transparency and documentation
of decision-making in key aspects of the
implementation to inform the conditions
under which interventions, practices, or pro-
grams are effective. For example, describing
community, school, and educational program
factors can allow for the examination of
these issues as mediators and moderators,
examining the influence of context, consistent
with research questions and aims.

The notion that context matters is widely
accepted; however, there is a need to better
define context in efforts to explain sources of
influence on intervention implementation and
outcomes in group design research studies.
Although describing the intervention and com-
parison conditions remains essential, researchers
should also attend to operationalizing and docu-
menting contextual factors that shape implemen-
tation (Shogren et al., 2014). “Education settings
are not laboratories. The contexts and conditions
under which an intervention is implemented are
part of the intervention” (Conaway et al.,

2022). Although random assignment is still
recognized as a means to control for contextual
factors, more fully addressing, documenting,
and examining factors related to community-
level socioeconomic status, school climate,
school inclusivity, and collaboration between
general and special education are needed to
understand the conditions under which interven-
tions arebeing tested, as these factors are likely to
influence the generalizability of findings in
group design research.

In researchers’ efforts to address these issues
more fully, they might look to implementation
science research for guidance. Group design
researchers focus on intervention or program
effectiveness and, ingeneral, aredeeply interested
inmonitoringor controlling implementation (e.g.,
fidelity) or enhancing thepracticeof implementa-
tion. Understanding implementation science pro-
vides an opportunity for special education
research to systematically study implementation
through, for example, use of effectiveness-imple-
mentation hybrid trial designs (Curran et al.,
2012). These designs are used to concurrently
examine both the effectiveness of the intervention
within real-world settings, such as schools, and
implementation strategies or outcomes (e.g.,
acceptability of the intervention) related to
uptake. There are three types of hybrid designs
distinguished based on whether the primary
research question is related to effectiveness or
testing an implementation strategy (for review,
see Bernet et al., 2013; Nilsen, 2015).

Outcome Measures

We propose three additional quality indicators
to supplement those originally proposed in
2005. Gersten et al. provide clear guidance
on appropriate selection and reporting of a
study’s outcome measures, including use of
multiple outcome measures and evidence of
the reliability and validity of these measures
(see Table 1). Although it has been long
accepted that researchers should report evi-
dence of reliability for the outcome measures
being used, we further suggest reporting of
reliability that informs our understanding of
for whom and under what conditions pro-
grams work. Specifically, researchers should
report the sample-specific reliabilities for any
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measure, even standardized measures, as they
may or may not hold within a given sample.
This means that data should be collected,
entered, and stored at the item level. We
believe that this are essential to the advance-
ment of the field and accurate interpretation
of the body of evidence drawn from group
design studies.

Next, researcher-designed measures are
often used to investigate intervention out-
comes alongside other standardized tests or
assessment tools. Because these measures are
closely aligned with the intervention,
researchers can better understand the specific
intervention content or components that
appeared to benefit students. In recent com-
mentary, Clemens and Fuchs (2022) further
argued for the use of multiple measures—
both commercial, norm-referenced tests and
researcher-designed tests—when seeking to
understand effects on complex outcomes,
such as reading comprehension. Researchers
should provide a clear rationale for the selec-
tion and use of all study measures, including
measures that assess skills closely aligned
with the content of the intervention and
those that assess transfer to more global
skills or performance indicators. We further
recommend, with these expanded indicators,
that researcher-designed measures used in
group design studies be made available for
other researchers to review items and use for
purposes of replication.

Finally, we suggest that researchers aim to
include measures that are commonly and
widely used in similar intervention research.
These need not be commercial, norm-
referenced measures, but they must be valid
and reliable for the target population of lear-
ners and the key outcomes under investiga-
tion. We echo the recommendation made in
the recent National Academies of Sciences,
Engineering, and Medicine (NASEM) report
on the future of education research, which
stated that “encouraging, but not requiring,
common measures is ideal and allows investi-
gators to pursue innovative measures as called
for by theory and the needs of particular
studies” (NASEM, 2022, pp. 145–146).
Federal funding agencies have made policy
recommendations related to the use of

common measures, with the stated goal of
maximizing researchers’ ability to address a
greater range of significant questions across
more diverse samples (e.g., Hodes et al.,
2013). For example, the National Institutes
of Health has been encouraging the use of
common data elements, standardized ques-
tions, and instruments used systematically
across studies to increase the rigor of research
and sharing of data across projects for more
than a decade (e.g., www.nihtoolbox.org).
Similarly, IES has described the importance
of “making common measures more
common” (Schneider, 2020) so that study out-
comes more clearly inform evidence-based
decision-making and allow for comparisons
of relative impact and cost of various interven-
tions. There is a growing number of online
repositories (e.g., EdInstruments.com) aimed
at increasing access to educational measures.
Increased engagement in open science and
the practice of sharing materials will further
enhance ease of access to a range of measures.

If no common measures are used, research-
ers should make an effort to describe the simi-
larities and differences between the measures
they opted to use and those that have been
used to test the efficacy of similar interven-
tions. This quality indicator speaks to the
ultimate goal of conducting group design
research—contributing to the knowledge
base from which conclusions can be drawn
about what works, for whom, and under
what conditions. No single group design
study, regardless of the quality or rigor of
the study, should be relied on for evidence
that directs wide-ranging recommendations
for special education policy and practice. For
example, the findings from a large-scale
experimental study may offer compelling evi-
dence for the efficacy of a new intervention;
however, these findings must be replicated
with attention to testing and explaining poten-
tial sources of heterogeneity in these treatment
effects (Bryan et al., 2021). To interpret the
range of evidence contributed by various
studies, researchers must be able to report
effects on similar constructs across these
studies (e.g., measures aligned with the key
outcomes that the intervention claims to
target). Furthermore, various methodological
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advances, such as integrative data analysis,
allow for investigation of effects across mul-
tiple studies—and facilitate researchers’
ability to address questions of critical import-
ance to special education that are not often
possible to address within a single study
(Bauer & Hussong, 2009). This technique,
which allows researchers to better understand
the extent to which findings generalize to dif-
ferent groups of learners, requires that each
study include common or very similar mea-
sures. This is further discussed in the section
on open materials.

Research Design and Data Analysis

We propose four additional quality indicators
to guide researchers based on the advance-
ments related to design and analysis of group
design research studies. First, reported study
findings should include thorough documenta-
tion of descriptive statistics (i.e., means, stand-
ard deviations, correlations) for all key
measures, either in the manuscript itself or as
supplemental material. Thorough documenta-
tion of such descriptive statistics will allow
for clearer interpretation of the results and
facilitates future meta-analytic work to better
understand evidence in the field.

Second, the data analysis proposed (in a
grant) or conducted (in a paper) should be
clearly aligned and matched to the research
questions posed. For example, a question
about the efficacy of a mathematics program
in elementary school would not be addressed
by an analysis aimed at identifying subgroups
within a sample based on shared characteristics
(i.e., latent class analysis). The concept of
alignment is particularly important to consider
as new research methods and designs are being
developed. Leveraging any type of research
design has ripple effects on all aspects of the
research process, from database design to par-
ticipant recruitment, from how and when data
should be collected to data analysis and many
stages between. The field continues to make
advances in research design and analytic
methods. As researchers learn about new
methods, it may be especially important to
consult or collaborate with experts who can
guide a match between design and analyses.

Inferential group design research should
include a priori power analyses (e.g., IES
CFDA 84.305 and 84.324). Although a
priori consideration of statistical power is a
quality indicator, this does not mean that
studies should conduct post hoc power ana-
lyses; such analyses are meaningless at best
and misleading at worst (Zhang et al., 2019).
Second, although power analyses are often
used to determine the sample size during
study planning, statistical power is not a prop-
erty of a sample size. Rather, power is a prop-
erty of a single statistical test within a given
statistical model (e.g., a t test of the parameter
representing the difference in the expected
means for the treatment and control groups
within a multiple regression model).
Statistical power varies as a function of
many different features, including the
expected effect for the particular outcome
measure, planned analytic technique, and
inclusion of covariates. Thus, any change to
the included variables, statistical model, or
focus of the research question will result in a
different estimate of statistical power (Pek
et al., 2022). As the focus of much of group
design research is moving toward questions
of for whom and under what conditions par-
ticular interventions or programs work,
researchers should be sure to include these
questions in their a priori power analyses.
Conducting a power analysis for an interaction
(or moderation) effect requires additional
parameters, particularly when the design
necessitates a multilevel structure, but should
still be conducted as part of the study design
process (see Dong et al., 2021). Power ana-
lyses should be aligned directly with each
research question in terms of the sample
size, the inclusion of nesting structure, the pro-
posed analytic technique, and the specific par-
ameter being evaluated.

Finally, each research question must be
powered for a specific effect. In group
design research, effects typically are the dif-
ference between the treatment (or treatments)
and control groups on some key outcomes of
interest. It is important that this effect both
be meaningful and potentially achievable
based on prior literature and address the justi-
fication for the targeted population made in the
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study conceptualization. The effect should be
meaningful in that it should be based on an
understanding of the outcome rather than arbi-
trary (e.g., based on Cohen’s benchmarks;
Kraft, 2020). For students’ academic out-
comes, consider basing an effect on empirical
benchmarks, such as those set for reading and
mathematics (Hill et al., 2008) or language
(Schmitt et al., 2017). An effect should be
achievable, meaning needs to be justified
based on prior literature that has used a
similar sample, context, intervention, dose,
delivery system, or outcome. It is important
to consider each of these factors when justify-
ing and estimating how large of an effect may
be detectable under the specified sample and
conditions.

Summary of Expanded Quality Indicators

Through these expanded quality indicators,
our hope is that special education researchers
will more purposefully design studies that
broaden our lens to help us better understand
for whom and under what conditions interven-
tions, programs, or practices work. In doing
so, we have the opportunity to address issues
of equity from the conceptualization of a
study and through all phases of our research.
These expanded quality indicators direct
attention toward the need for more robust cri-
tique of how past research has (or has not)
addressed equity; to expand participants that
are included in research studies, planning
from the start to advance equitable access
and participation in knowledge generation; to
document and analyze contextual factors at
the student, family, school, and community
levels that impact intervention implementation
and outcomes; and to be planful in using
outcome measures and study design in a way
that advances understanding across our field.

There remains an essential question of how to
bring these quality indicators together to conduct
studies that explore what works, for whom, and
under what conditions. Efforts to center equity
within the context of group design research
have often been more aspirational and resulted
in too few tangible examples. As previously
noted, current reviews suggest that even basic
reporting of participants’ race and ethnicity

remains lacking across special education
research (e.g., Steinbrenner et al., 2022). We
can look to other fields for examples of how to
advance our work while maintaining rigorous
standards; for instance, Mbuagbaw and collea-
gues (2017) developed the PROGRESS Plus
framework (place of residence, race/ethnicity/
culture/language, occupation, gender, religion,
education, socioeconomic status, social capital,
“plus” other context-specific factors) to support
the integration of health equity and social deter-
minants of health into randomized controlled
trials. They propose that the framework could
be used to formulate research questions
focused on one or more of these characteristics
if the research is being conductedwith a margin-
alized or vulnerable group. Further, the frame-
work could be used to guide decision-making
related to the study design or disaggregation of
the data based on specific characteristics. The
PROGRESS framework also acknowledges
intersecting identities, suggesting that more
than one characteristic may be important to con-
sider. Of note, to further guide reporting of clin-
ical trials, a health equity extensionwas added to
the CONSORT reporting standards that infuses
the PROGRESS framework (Petkovic et al.,
2020; Welch et al., 2017).

These ongoing efforts to advance rigor in
special education research are further sup-
ported through systematic documentation
and sharing of information to increase
transparency in our work. The open science
practices described in the following section
serve to enhance methodological rigor in
special education research and further our
understanding of what works, for whom, and
under what conditions.

New Quality Indicators to
Further Methodological Rigor
Through Open Science

A relatively recent advancement in education
research is the concept of open science.
Recent work in the metascientific literature
suggests that education researchers are becom-
ing more aware of these practices, even though
many are not yet engaging in open science
practices themselves (Makel et al., 2021).
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Although open science was not addressed by
Gersten et al. (2005), guidelines for open
science in education do exist in some form.
In October 2021, IES published an update to
SEER. These standards now include two spe-
cific open science practices: preregistration
and making findings, methods, and data open.
Although inclusion of these standards is an
important step forward, they are not compre-
hensive of the current state of open science,
nor are they written specific to group design
research in special education. We expand on
these standards and propose new quality indi-
cators specific to open science practices to
guide group design research (see Table 2). In
the sections that follow, we describe indicators
related to preregistration, open results, open
materials, and data sharing.

Preregistration

As the field advances, preregistration of group
design studies can support increased transpar-
ency. The first SEER standard in this area states,
“Causal impact studies must be pre-registered in
a recognized study registry, documenting their
confirmatory research questions and planned

analytic activities” (IES, 2019). Preregistration
is the process of documenting or mapping out
the study (see Cook et al., 2022; Munafò et al.,
2017). We propose specific quality indicators to
guide development of a quality preregistration
specific to group design research.

Researchers should make preregistrations
publicly available by publishing them in an
online repository. For example, readers may be
familiar with the Society for Research in
Educational Effectiveness and its Registry for
Efficacy and Effectiveness trials (https://
sreereg.icpsr.umich.edu). This is a highly struc-
tured registry designed to be aligned with IES’s
SEER principles. There are several other
options for preregistration repositories, and the
choice may be influenced by the particular
study being conducted or requirements of the
funding agency.

Much of the information included in a pre-
registration will align with the researchers’
decision-making related to the previously intro-
duced set of quality indicators (see Table 1).
Specifically, in developing a preregistration,
researchers should addressfive key components.
First, the preregistration should include all
planned confirmatory research questions. In

Table 2. New Quality Indicators to Further Rigor Through Open Science Practices.

Preregistration

1. Is the preregistration posted online in a study registry?

2. Does the preregistration contain all planned confirmatory research questions?

3. Does the preregistration include detailed information about how each construct will be measured,

including how variables will be calculated or represented?

4. Does the preregistration include data processing and cleaning plans?

5. Does the preregistration contain detailed plans for how data analyses will be approached for each

confirmatory research question?

6. Does the preregistration contain a detailed analysis plan for each confirmatory research question?

Open Results

1. Is the manuscript, including all supplementary materials, freely available online?

2. Is the manuscript shared as a preprint in an online repository or in an open access journal?

Open Materials

1. Are the materials used to conduct the study available openly available?

2. Do the materials include detailed documentation of the intervention and control group?

3. Does documentation include detailed information about the sample and context of the work?

4. Is the code used to run statistical analyses openly available?

Data Sharing

1. Are the data shared in a data repository, either with fully open access or through a clearance

process?

2. Are the data shared at the item level, as possible?

3. Are the data shared with thorough documentation of study design and study purpose?

4. Are the data shared with thorough documentation of all variable names and values?
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group design research, these are typically ques-
tions about the effectiveness of a treatment
(i.e., the difference between the treatment and
control groups). This will also include any
planned contrasts to examine for whom or
under what conditions a particular intervention
works. Next, a preregistration should include
detailed information about how each construct
will be measured—not only which measures
will be used but details for how study variables
will be calculated or represented. For example,
a preregistration might indicate that reading
achievement will be measured with the Word
Identification subtest of the Woodcock-
Johnson III. However, readers familiar with
this subtest are aware that this can be expressed
as a raw score, total score, norm-referenced
standard score, W score, or percentile rank. It is
important that the preregistration describe the
measures and relevant variables to be identified.
Third, researchers shoulddetail thedata-cleaning
steps that will be undertaken to preprocess the
data prior to analysis. How will outliers be iden-
tified, and what is the plan if they are identified?
Howwillmissing data be handled?Thepreregis-
tration should document plans for any prelimin-
ary analyses required before the inferential
questions can be tested (e.g., if a confirmatory
factor analysis model is required to be fit to the
data prior to a structural path testing the research
question, explain how the final factor model will
be selected). This should also include plans to
address or account for missing data. Fourth, the
preregistration should include detailed plans for
how data analyses will be approached for each
confirmatory research question. What analysis
will be used? Which covariates will be included
(andhowwill they bemeasured)?Finally, power
analyses should also be included in the preregis-
tration of study materials. As previously
described, this should include power analysis
reported for each a priori inferential research
question.

Resources. For more general information
about the importance of preregistration,
researchers can be directed to the article by
Munafò and colleagues (2017). For research-
ers wanting to learn more about deciding
how and where to preregister a study, guide-
lines exist to compare the different available

preregistration templates (Fleming, 2021)
and platforms (Haroz, 2022) based on study
features. Finally, researchers may consult a
practical how-to guide, such as the one
written by Cook and colleagues (2022) spe-
cific to special education research.

Open Results

The next open science practice is open results, or
open access principles, which refers to making
results or findings of a given study publicly
available free of charge (Klein et al., 2018). In
this instance, the term “results” refers not specif-
ically to the statistical analyses conducted but to
the final products that have been created as part
of the research process. We propose two con-
nected quality indicators: that the manuscript
and all supplemental materials be made freely
available online and that the manuscript also
be shared as a preprint in an online repository
or in an open access journal.

Although the principle of open results is
important to all of science, it can be particularly
important in group design research for several
reasons. First, intervention science is frequently
evolving and changing as researchers begin to
discover teaching and implementation techni-
ques that work or do not work. Advances in
delivery, implementation, and adaptation are
key to the success of group design work and
need to be available to all researchers in order
to design effective interventions moving
forward. Further, open access allows forfindings
to be included in future meta-analytic work.
Meta-analyses are key tools that help education
science advance our understanding of what
works, for whom, and under what conditions.
For example, although any one study might be
able to demonstrate that a particular practice or
intervention is effective for the group of students
involved, it cangeneralizeonly toonepopulation
of students. Through meta-analysis of multiple
studies of similar intervention targets, conducted
at many different sites and with different
samples, researchers can ask for whom and
under what conditions particular approaches
work to improve student outcomes.

Resources. One way to post findings openly
is to publish in a journal that allows for open
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access. These often are costly to the submitter,
depending on the journal (see Cook et al.,
2018; van Dijk et al., 2021). However, openly
sharing findings can be as simple as posting a
version of the finished paper online as soon as
it is completed and sent in for peer review.
This practice is called posting a preprint
(called a “preprint” because it is available to
read before it has been printed or published
online; Bourne et al., 2017). One simple
option is to post a preprint on an individual or
project website. However, there are several
advantages to posting a preprint on a dedicated
preprint server or repository. Preprint repositor-
ies are searchable, andwith several stored in one
place, the preprint will be more discoverable.
One resource for special education researchers
to consider for hosting their preprints is
EdArVix (https://edarxiv.org), a domain-
specific repository for education science. In
either instance, preprints are both free to
access and free to post as a depositor. Finally,
for readers concerned about this new practice,
note that many journals now have policies that
explicitly allow for preprints. For example, the
Journal of Learning Disabilities provides
instructions for how to reference both preregis-
trations andpreprints in its author guidelines.To
learnmore,Cookandcolleagues (2018) provide
an excellent discussion of open access options
specific to special education research.

Open Materials

Open materials, or materials sharing, involves
the research team providing freely available
access to the materials used in conducting
the research study. This generally includes
all of the materials necessary to successfully
run a replication study (Grahe, 2018).
Sharing such materials is aligned with IES’s
policy regarding public access to research
(IES, n.d.), where it calls for the “use of trans-
parent research methods.” We propose four
quality indicators related to open materials
for group design researchers. First, the materi-
als used to conduct the study should be openly
available. For group design research in special
education, these should include recruitment
protocols, detailed testing procedures and
schedules for students, and copies of any

locally developed measures. For the second
quality indicator, we specifically highlight the
need for information about the intervention
and control conditions, which should include
examples of intervention materials, details of
the intervention scope and duration, the theoret-
ical active ingredients of the intervention, details
of implementation, copies of locally developed
fidelity checklists, and information about the
activities provided to the control group or the
activities and practices of the business-as-usual
condition. Third, researchers should make
openly available thorough documentation of
the sample characteristics and the context in
which the work was conducted, such as was dis-
cussed in detail in the previous quality indicators
of implementation and context. Finally, open
materials should also include sharing the code
used to conduct the analyses in pursuing the
research aims (Cook et al., 2018).

These indicators are particularly important
because group design research is often
focused on evaluating an entire package that
may have many active ingredients, with a
primary focus on the sample as a whole. Page
length constraints may force some key details
to be left out of standard journal article report-
ing. Providing access to key materials allows
researchers to learn from others’ experiences.
Researchers can build from these materials,
adapt them for their own studies, or replicate
the work in a different target population.
Further, meta-analytic work or integrative data
analysis can allow researchers to look at gener-
alizability of an effect or practice across multiple
group design studies based on their features or
for tests of whether particular practices work
across populations. In this way, providing
access to study materials supports science to
determine what works, for whom, and under
what conditions (van Dijk et al., 2021).

Resources. There are many services that can
host the materials used to conduct a group
design study (e.g., figshare, https://figshare.
com; Inter-University Consortium of Political
and Social Research, www.icpsr.org; Open
Science Framework maintained by the Center
for Open Science, https://osf.io); however,
they can also be stored as supplementary mater-
ial to a published article or can also be stored
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wherever data are stored. It is also possible to
publish a paper specifically about the methods
used to conduct a study that thoroughly
defines the sample, recruitment strategies, and
the context of the study. This becomes a
direct citation for any future publications
using those data. For a recent example of pub-
lishing about the methods of a study in learning
disabilities research, see van Dijk et al. (2022).
In regard to code sharing, code can be uploaded
in the same manner as other supplemental mate-
rials or can be hosted on code-specific websites
(e.g., GitHub). For a discussion on the benefits
and challenges of sharing code, including
several resources, see Allen and Mehler (2019).

Data Sharing

Data sharing has been a requirement for any
data collected with federal grant funds since
a directive from the Obama administration’s
Office for Science and Technology Policy
(2013). Yet recent survey work finds that edu-
cation researchers report rarely or never
engaging in data sharing practices (Makel
et al., 2021). Even though it is far from a cus-
tomary practice, providing access to data is a
strong quality indicator for several reasons.
First, shared data makes it possible for
reviewers to conduct checks of the data ana-
lyses for accuracy. They may be uncommon,
but mistakes can and do happen. Variables
can accidentally be interpreted incorrectly
(e.g., Aboumatar & Wise, 2019) or merged
incorrectly (e.g., Goldberg et al., 2008), or
missing data coded incorrectly (e.g., Beheim
et al., 2021). In each case, the errors were
found by a second research team when the
data were shared, and the errata provided an
opportunity to correct the scientific record.
These corrections should be recognized as
contributions to rigor in our work.

Assuming data and analyses are correct,
there are still several additional reasons that
data sharing is important for group design
research. For one, though a group design
research project is typically set up to
examine one specific question, there are
always several additional questions that can
be asked from the same data set (Logan
et al., 2021), perhaps focusing on a specific

subgroup (for whom), the role of a particular
contextual factor, or features of a specific
measure that were not explored in the initial
analysis (under what conditions). Second,
sharing data removes some of the barriers to
science for researchers who have fewer
resources. Third, new methodological and
statistical techniques are regularly being
developed. Through data sharing, any released
data can be analyzed using newly developed
techniques, and such reevaluation can
advance the field’s understanding of for
whom and under what conditions the main
effects of the study hold. Finally, some
research questions cannot be addressed at the
scale of individual data sets. Researchers
studying smaller populations, low base rates,
or low frequency of the targeted behavior or
skill rely on integrating multiple data sets
(e.g., Bainter & Curran, 2015).

Resources. The first quality indicator in this
section is that the data be stored in a data
repository, either with fully open access or
through a clearance process. Although
research teams have for many years relied on
the disclaimer that “data will be made avail-
able on request,” this is a historically unreli-
able method of data sharing (Wicherts et al.,
2006). It is time-consuming for both the
requester and the data holder, and availability
of the data declines over time (Vines et al.,
2014). Therefore, we encourage researchers
to instead share their data in a domain-specific
repository (e.g., LDbase, www.ldbase.org).
Further, research teams should include item-
level data whenever possible, as item-specific
information can support error identification
(Logan et al., 2021) and increased usability
through integrative data analysis (IDA;
Bauer & Hussong, 2009). IDA involves com-
bining multiple data sets to create a new ana-
lytic data set that maintains variability at the
item or individual level, which allows for
future analyses that may advance knowledge
of what works, for whom, and under what
conditions (e.g., van Dijk et al., 2022).

The last two quality indicators refer to the
documentation that accompanies a shared data-
base: documentation of study design and
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purpose, and documentation of variable names
and values. These materials are necessary com-
ponents to understanding and interpreting the
data. Logan and colleagues (2021) present an
in-depth discussion of data sharing for educa-
tion research, including common concerns,
refutations, and resources. Further, Meyer
(2018) provides specific recommendations
related to the ethical sharing of data.

Conclusion: Implementing the
Next Generation of Quality
Indicators

We have built on earlier recommendations for
high-quality, rigorous group design studies
introduced by Gersten et al. (2005). We
propose an expanded set of quality indicators
for group design research in special education;
these indicators broaden the lens used to con-
ceptualize and evaluate group design research
to better understand for whom and under what
conditions our interventions are most effect-
ive. We have also integrated new quality indi-
cators related to advancing methodological
rigor through open science practices. We
present these quality indicators with the hope
that special education researchers will take
them up not as a “checklist” to be addressed
when designing or evaluating a study but
rather a set of guiding questions to increase
the purposeful design, implementation, and
analysis of group design research in special
education to advance the ultimate goal of
equitable educational outcomes for all stu-
dents with disabilities.

These quality indicators should be seen
as a guide to conducting the most

thoughtful, context-relevant, rigorous
research that we are able.

This is not to say that there are not real con-
straints on study design and implementation.
Science is incremental, and we will not be
able to address every important issue in one
study alone; however, it is essential to docu-
ment constraints on our research so that they
are identified. This identification informs
future equity-driven research. These quality

indicators should serve to guide us in reflection
upon the limitations of the study, interpretation
of findings, and considerations as we plan
future work. Further, as previously described,
the indicators presented in Tables 1 and 2 com-
plement each other. The purposeful engage-
ment in open science practices not only
advances the methodological rigor of special
education research but also allows for research-
ers to investigate questions that may not have
been answerable within the constraints of a
single study. Further, increasing open access
allows for other researchers to explore new
ways of testing the same research questions
even with the same data set. Addition of new
covariates, a slight change in the conceptualiza-
tion of the outcomevariable, or a focus on apar-
ticular subset of the sample may be important
conceptual questions that are key to building
a robust understanding of what works, for
whom, and under what conditions.

Note
1. The term “identities” refers to socially con-

structed categories used to explain individual
or group characteristics. These categories are
often influenced by how individuals are per-
ceived and treated, at both interpersonal and
institutional levels, and the simultaneous inter-
actions of these identities shape experiences of
marginalization. For example, S. Garcia and
Ortiz (2013) explain, “While a disability label
may assign students to a subordinate status in
a general education classroom on the basis of
their perceived disabilities, their gender, social
class and/or racial identities may mitigate this
status in different ways, creating privilege for
some but disadvantage for others” (p. 34).
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