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Abstract

In response to the replication and confidence crisis across various empirical disciplines, ensuring the validity of research
has gained attention. High validity is crucial for obtaining replicable and robust study outcomes when both exploring new
questions and replicating previous findings. In this study, we aimed to address this issue by developing a comprehensive
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checklist to assist researchers in enhancing and monitoring the validity of their research. After systematically analyzing
previous findings on validity, a comprehensive list of potential checklist items was compiled. Over the course of three
rounds, more than 30 interdisciplinary and psychological-science experts participated in a Delphi study. Experts rated
items on their importance and were given the opportunity to propose novel items as well as improve existing ones.
This process resulted in a final set of 91 items, organized according to common stages of a research project. The VALID
checklist is accessible online (https://www.validchecklist.com/) and provides researchers with an adaptable, versatile
tool to monitor and improve the validity of their research and to suit their specific needs. By focusing on adaptiveness
during its development, VALID encompasses 331 unique checklist versions, making it a one-stop solution suitable for a

wide range of projects, designs, and requirements.
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The ongoing replication and confidence crisis in mul-
tiple empirical disciplines has renewed the attention on
research validity, whether in testing new research ques-
tions or replicating prior findings. For psychological
research to have a positive impact on society, its findings
must be valid first, and therefore, the validity of research
is of utmost importance (Kenny, 2019). The term “valid-
ity” has been in use for decades (Newton & Shaw, 2013),
and validity considerations date back as far as the dis-
cipline itself (Slaney, 2017). Over the course of more
than 20years, Campbell and colleagues first proposed
the terms “internal validity” and “external validity”
(Campbell, 1957; Campbell & Stanley, 1963), which later
were expanded by the concepts “construct validity”
(originally devised by Cronbach & Meehl, 1955) and
“statistical-conclusion validity” (Cook & Campbell, 1979;
Shadish et al., 2002). Whereas internal validity focuses
on the identification of the independent variable as
cause of the change in the dependent variable, external
validity is concerned with the generalizability of study
results (Campbell, 1957; Campbell & Stanley, 1963). Con-
struct validity refers to the appropriate operationaliza-
tion of the theoretical concept, and statistical-conclusion
validity focuses on the conclusions drawn from the data
analysis (Cook & Campbell, 1979).

Questionable research practices, such as p-hacking,
selective reporting (Nelson et al., 2018), and HARKing
(Kerr, 1998), pose a threat to the validity and integrity
of psychological research. Nelson et al. (2018) illustrated
that those practices are rarely employed intentionally or
with ill meaning; rather, they are unknowingly used by
well-meaning researchers. Therefore, it is important to
support researchers in avoiding those practices and
ensuring the validity of their research. Although schol-
arly debates surrounding the replication crisis have
emphasized the importance of valid and robust research,

recommendations on reaching this goal are scattered
throughout the methods literature. One of the goals
of our account was thus to bring together those
recommendations.

Unfortunately, there is a lack of consensus and guid-
ance on how to ensure the validity of an empirical
research project throughout its different stages. Other
aspects of research have been addressed in initiatives
such as the PRISMA guidelines for systematic reviews
(Page et al., 2021), which are accompanied by a checklist
to facilitate the implementation by researchers. Evalua-
tions of systematic reviews published before and after
the original release of the PRISMA guidelines (Moher
et al., 2009) show an increase in quality of reporting,
completeness of reporting, and methodological quality
(Pani¢ et al., 2013; Tunis et al., 2013), suggesting the
usefulness and success of checklists for enhancing
research quality.

Although various authors have examined one or mul-
tiple types of validity and shared recommendations on
how to improve them (e.g., for a review of checklists on
external validity, see Dyrvig et al., 2014; for a review of
validity guidelines applicable to in vivo animal studies,
see Henderson et al., 2013), no overarching tool built to
complement the research process has yet been designed.

One published, thematically adjacent initiative focused
specifically on helping reviewers assess the validity of
submissions (Seaboat; Schiavone et al., 2023). Although
this tool centers around four types of validity (internal
validity, external validity, construct validity, statistical-
conclusion validity) and can be used for more than only
reviewing submissions (e.g., reviewing one’s own work),
it is not explicitly built to support researchers during
their projects. To address this gap, we aimed to develop
a checklist structured by the stages of the research pro-
cess (planning, data collection, data analysis, reporting)
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that provides targeted support during the whole research
process. A particular focus was set on the planning of
research because this has not yet been addressed in any
other tool that we are aware of.

The starting point of the item-development process
was Campbell, Cook, and Stanley’s previously intro-
duced framework for research validity. This four-validity
framework has recently been used to assess and discuss
the state of psychological science (e.g., Fabrigar et al.,
2020; Kenny, 2019; Schiavone et al., 2023). It was thus
used in the current study to build on previous findings
and benefit from most researchers’ familiarity with these
terms (Schiavone et al., 2023).

In the current work, we present an online tool that
automatically generates an adaptive checklist tailored to
a specific study design of interest. The outcome, the
VALID checklist, is designed with the researcher and the
research process in mind and should serve as an easy-
to-use roadmap guiding researchers in the enhancement
of the validity of their projects.

Disclosure

This study was preregistered on December 15, 2022, on
OSF (https://doi.org/10.17605/OSF.10/GX2K6), and all
Delphi study surveys, the full results of all Delphi study
rounds, and further information on the development of
the VALID checklist are provided on OSF (https://doi
.org/10.17605/0OSF.I0/GWAVU). The source code for the
VALID checklist tool is openly accessible on GitHub
(https://github.com/susik98/VALID-Checklist). An initial
literature review was started before the preregistration
of the study, but the systematic review of the literature

Stage 1: Literature Review

11/2022 — 01/2023

Aim: Generation of an Initial List
of Potential ltems

Method: Literature Review

Stage 2: Delphi Study

02/2023 — 05/2023

Method: Delphi Method in Three

to generate the checklist items (Stage 1; see below),
which is detailed in the preregistration, started only after
preregistration. The Delphi study was preregistered
before its start. One aspect of the Delphi study’s rating
procedure was, however, changed during the study
because of participants’ feedback. This change is
explained in detail in the Method section. We report how
we determined our sample size, all data exclusions, all
manipulations, and all measures in the study. The study
involved only informed researchers as voluntary, expert-
status participants; hence, ethical approval was not
sought for.

Our study comprised three stages; the Delphi study
was the second and main stage. Figure 1 provides an
overview of the development process of our tool and
key information on the individual stages of this process.
The article is organized according to these stages (instead
of using general method and results sections) because
this allows us to present the methods and results within
the context of each stage, thereby providing a clearer
narrative of our research process.

Stage 1: Literature Review

A preliminary list of items was created by means of a
literature review in December 2022. Google Scholar
served as a starting point for the search of works on the
validity of empirical research. For each of the used key-
words/combinations (see Table 1 and Appendix A in the
Supplemental Material available online), the first five
pages of results (50 results) were screened for eligibility.
With the development of the checklist in mind, we used
keywords focused on the improvement and/or lack of

Stage 3: Finalization

05/2023 — 07/2023

Aim: Reach Consensus on Which
[tems Should Be Included in the
Final Checklist(s)

Aim: Finalization of the Checklist

Items and Development of the
Online Tool

Rounds

Researchers Involved: SK and UST

Researchers Involved: Expert
Panel, SK and UST

Researchers Involved: SK, UST,
EM, DS, EB

Fig. 1. Overview of the development process of the tool. SK = S. Kerschbaumer; UST = U. S. Tran; EM = E. McGorray; DS = D.

Sewell; EMB = E. M. Buchanan.
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Table 1. Literature Search Keywords and Combinations

Keywords

German Validitit erhohen, Validitit Psychologie
Experiment

English Validity experiments, lack of validity psychology,

lack of validity psychology experiment,
improving validity experiment, improving
validity research, validity experiments, validity
psychological research, improving validity
psychology, validity checklist experiment,
external validity checklist, validity checklist,
validity experiment psychology, validity
guideline, validity study guidelines

validity, general guidance in research validity, and
research validity itself. Afterward, backward and forward
citation searches (partially via Connected Papers; https://
www.connectedpapers.com) were used to find addi-
tional works that might be of relevance. Works recom-
mended by colleagues that had not been already
identified through this literature search were also
included in the literature corpus.

The literature review focused on English- and German-
language works even though we were open to include
relevant French literature as well. Articles were deemed
eligible if they either discussed issues related to any type
of validity or provided guidance on the improvement of
research validity. Neither issues nor guidance had to be

the main part of the work; any mention of either quali-
fied the article for inclusion. In addition, there were no
publication-date limitations to the search or inclusion of
articles. After completion of Stage 1, during the begin-
ning of Stage 2 (see Stage 2: Delphi Study section), we
were made aware of the validity tool by Schiavone et al.
(2023). Because the manuscript was kindly provided to
us by the authors before its dissemination as a preprint,
we were able to screen the literature reviewed in their
study as well and include any works that were of rele-
vance for the current tool and that had not already been
included before.

The literature included for this study was published
between 1998 and 2023 and contained works authored
by a total of 105 researchers from diverse fields. Articles
were published in 28 different journals (27 in English,
one in German), but the literature corpus also included
four monographs (Hartig et al., 2020; Krantz & Dalal,
2000; Krosnick, 2018; Kuhlmann, 2007). The largest num-
ber of articles from a single journal were from the inte-
grative psychological journal Perspectives on Psychological
Science (six articles). However, relevant literature was
also from fields other than psychology, for example,
from pharmacology and pharmacy (American Journal
of Health-System Pharmacy), computer and information
science (European Journal of Information Systems), med-
icine (PLOS Medicine), and philosophy of science (Phi-
losophy of the Social Sciences). For a PRISMA flowchart
(Page et al., 2021) of the literature review, see Figure 2;

Identification of Studies via Google Scholar

Identification of Studies via Other Methods

) |

Fig. 2. PRISMA flowchart of literature review.

() Records Identified From:
s Connected Papers (n= 80)
‘§ Recommendations (n= 16)
= Records Identified (n= 800) Forward/Backward Search
= —
% (n =1 0)
= Direct Communication with
- Authors (n=1)
— l A4
= Records Screened and if Records Screened and if
- Applicable Assessed for Records Excluded Applicable Assessed for Records Excluded
@ Eligibility (n=776) Eligibility (n=87)
[+
) (n=800) (n=107)
—
— v v
g
= Works Included in Review Works Included in Review
2 (n=24) (n=20)
—
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for the full list of included sources, see Appendix B in
the Supplemental Material.

From the compiled literature, 94 items were extracted
by S. Kerschbaumer, revised for clarity by U. S. Tran, and
accordingly adjusted based on his feedback. For the
items, either explicit recommendations by the article’s
authors were adopted or criticism of existing practices
was reformulated as items. The preliminary list of 94
items (see Appendix C in the Supplemental Material)
was then sorted by research-project stage (planning, data
collection, data analysis, reporting) and grouped into
smaller categories, such as “power” or “theoretical foun-
dation.” In addition, some items were marked as being
not generally applicable but only in certain cases, for
example, because of resource limitations or design spec-
ifications. This was specified in the item texts by modi-
fiers such as “If: Use of groups/conditions” or modifiers
akin to “If possible.”

Stage 2: Delphi Study
Methodological considerations

Delphi studies typically consist of several rounds during
which the experts’ opinions are anonymously collected
with the goal of reaching consensus on the specific
question asked (Niederberger & Renn, 2023). The ano-
nymity of experts during the rounds allows for the
expression of opinions uninfluenced by other partici-
pants. In addition, because of the option of using online
tools, the Delphi method allows for the inclusion of
international experts and collaboration of geographically
dispersed participants (Donohoe & Needham, 2009).

Although there is limited empirical evidence regard-
ing best practices for this technique, which raises some
concerns (for a review of 80 Delphi studies in the field
of health care, see Belton et al., 2019; Boulkedid et al.,
2011; Humphrey-Murto & de Wit, 2019), there is poten-
tial for a thoughtful and effective application of this
method.

One concern is the lack of consensus on the defini-
tion of consensus itself and the absence of a priori deci-
sions on its understanding in each specific case (Diamond
et al., 2014). There are also no clear recommendations
regarding the choice of participants, their number, and
the number of rounds (Belton et al., 2019; Humphrey-
Murto & de Wit, 2019). Belton et al. (2019) suggested
using common sense to define inclusion criteria and
search strategies for inviting experts.

Despite several aspects of the Delphi method yet to
be critically and systematically examined, it still pro-
vides a useful tool for measuring experts’ opinions on
topics, especially when combined with preregistration
of its implementation and transparent reporting of all
choices made and results found (Belton et al., 2019;

Hohmann et al., 2018; Humphrey-Murto & de Wit, 2019;
Niederberger & Renn, 2023; Taylor, 2019).

Participants

We compiled a list of experts for the Delphi study by
extracting all authors of articles published in the years
2021 and 2022 in the two flagship journals for research
methods Psychological Methods (Volumes 26 and 27) and
Advances in Methods and Practices in Psychological Sci-
ence (Volumes 4 and 5). These two journals both focus
on methodological issues currently relevant to the field
of psychology, and we thus assumed authors to be
highly familiar with the topic of validity in psychological
research. We aimed to assemble a panel of 20 experts
(which is the common upper bound of the minimum
range recommended by Belton et al., 2019, and reported
for published Delphi studies by Taylor, 2019) and
expected a response rate of approximately 5%. There-
fore, we planned to contact around 400 experts. The
goal was to allow for a broad range of opinions, back-
grounds, and academic ages among the experts. Conse-
quently, we aimed for a pragmatically large sample and
sought to also include authors not currently working in
research institutes and universities (e.g., practitioners in
hospitals, statistical-software developers). Whereas most
participants were affiliated with universities, colleges, or
research institutes, some individuals indicated working
in hospitals and commercial institutions. For details on
the initial search for experts, see Figure 3 and Appendix
D in the Supplemental Material.

After removing duplicates and authors with missing
contact information (see Fig. 3), all 358 remaining authors
who had published in the selected journals during the
2-year period were invited to participate in a Delphi
Study concerning the validity of psychological research
via email at the beginning of February 2023. Exceptions
were made in the case of three large studies (> 20 authors),
for which only the first/corresponding author was invited
to not bias the sample, and articles published in special
sections, which were not included because of the con-
ceivable specificity of these contents. The opportunity
for coauthorship was offered to all experts as an acknowl-
edgment of their contribution. Appendix D in the Supple-
mental Material contains the email text(s) sent out to all
experts and a detailed report on the number of emails
(not) successfully delivered.

During the sign-up period for the Delphi study (Feb-
ruary 8-206, 2023), 58 experts signed up to take part in
the project, of which about 70% were male. For self-
reported key demographic and professional data on
these signed-up experts, see Table 2 and Figure 4. All
signed-up experts were invited to participate in each of
the rounds because the invitation did not depend on
participation in all previous rounds.
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Journal 1: Advances in
Methods and Practices in
Psychological Science
(AMPPS); Volumes 4

(2021) and 5 (2022)

Journal 2: Psychological
Methods (PM); Volumes 26
(2021) and 27 (2022)

e Inclusion of only the
first author in the case
of multilab studies
(> 20 authors)

o Authors of special
sections not included

e Removal of duplicates
and authors with
missing contact info

Fig. 3. Expert search strategy and expert list.

Rating procedure

For the rating of the items, the online survey tool
SoSciSurvey with a server at the University of Vienna
(https://sosci.univie.ac.at) was used. The surveys of each
round of the Delphi study were accessible through a
password-protected link sent out via email to the experts
for a duration of approximately 2 weeks. The surveys
contained a short introduction to the project and the
rating procedure, the used definition of validity, a con-
sent form, and the items to be rated. During the second
round, additional information on the rating procedure
was provided in response to open questions after the
first round.

To decide on the inclusion of an item in the final
checklist, the experts were asked to rate the importance
of the inclusion of each individual item on a 5-point
Likert-type scale (1 = strongly disagree, 5 = strongly
agree; the additional response option of “unclear” was
included in case the experts did not feel able to rate the
item). In addition, open-ended questions offered the
experts a chance to provide feedback on the items’ con-
tents or propose new ones that were missing. For an
item to be included in the checklist, at least 70% of the
experts needed to rate the item with 4 or 5 (this criterion
was applied recently also by Sharma et al., 2021). If an
item did not reach this cutoff in its first round, it was
modified based on the experts’ feedback and rerated
in the next round. Items that did not receive any feed-
back and did not reach the minimum agreement to be
included but had an agreement rate of at least 40% were
rerated in their original form in the next round. To keep

|.

Base Version

431 Experts (148 AMPPS, 283 PM)

After Removal of Duplicates

395 Experts (130 AMPPS, 265 PM)

After Removal of Missing Contact Info

358 Experts (121 AMPPS, 237 PM)

the survey at a manageable length, which we deemed
important to minimize dropouts, items that did not
reach a minimum agreement of 40% ratings of 4 or
5 were excluded. This exclusion criterion was not
preregistered.

After each round, the ratings for the individual items
and any comments were compiled and analyzed. The
items were then grouped into three categories: red
(excluded), yellow (neither excluded nor included, to
be rerated), and green (included). If the green items
received minor feedback, they were adjusted without
rerating. If the feedback led to a substantial change in
the item, it was rerated in its new form. The degree of
change was determined by S. Kerschbaumer and U. S.
Tran, and agreement was reached in each case. Based
on feedback received during the second round and to
avoid a high number of yellow items, the rating proce-
dure was adapted during the last round such that experts
had to vote directly in favor of or against the inclusion
of each remaining item (i.e., forced choice).

Delphi study results

The following section provides a detailed picture of the
Delphi study’s results sorted by the Delphi study’s
rounds. Figure 5 contains an overview of the study’s
outcome in the form of a flowchart.

Round 1 of the Delphi study. In the first round (Febru-
ary 27 to March 14, 2023), 38 experts rated a total of 92!
items, of which (a) 45 were directly accepted into the
checklist, (b) 40 were to be rerated during the next round,
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Table 2. Academic Research Experience, Self-Reported
Main Scopus Subject Areas, and Geographical Distribution of
Participating Experts

Characteristics n %

Research experience

< Syears 1 2
5-10years 21 36
11-20years 25 43
> 20years 11 19
Scopus subject areas
Psychology 39 67
Multidisciplinary 9 16
Social sciences 6 10
Computer science 2 3
Health professions 1 2
Other 1 2
Countries
United States 22 40
Netherlands 9 16
Germany 6 11
Belgium 3 5
Scotland 2 4
Norway 2 4
Canada 2 4
Sweden 2 4
China 1 2
Greece 1 2
Australia 1 2
New Zealand 1 2
Northern Ireland 1 2
Hungary 1 2
Japan 1 2

and (¢) seven were rejected (Fig. 6). In addition, 10 new
items were proposed by the experts to be rated in the
second round. The analysis of 146 detailed open-ended
comments provided by the experts showed that the initial
list was perceived as rather focused on null hypothesis
significance testing (NHST; e.g., “I believe the use of
NHST, or alternatives, should be the choice of the
researcher”) and that the rating of items applicable in only
certain contexts (e.g., designs using groups and/or condi-
tions) was not entirely clear to some experts.

The first issue, the focus on NHST, was partially
solved by including new items on Bayesian analysis that
were proposed during this first round. In addition, we
explicitly asked the experts in the invitation email and
the introduction section of the second-round survey to
propose new items to make the checklist more well
rounded regarding different approaches to significance
testing and data analysis. To solve the second issue
(applicability of items in certain contexts only), addi-
tional information on the rating of context-specific items
was provided at the beginning of the second survey.

Out of the 92 items, 28 items (approximately 30%)
received three or more ratings of “unclear.” S. Kerschbaumer
and U. S. Tran discussed each individual case with a
focus on making the item wording clearer and more
concise. Because of a high number of unclear ratings
and/or comments by the experts expressing that the item
is not suitable for the checklist, five of the yellow items
were additionally excluded following their review by S.
Kerschbaumer and U. S. Tran. Three already accepted
items were minorly adapted based on the experts’ feed-
back, and 15 previously accepted items underwent sub-
stantial changes and were thus rerated in their new form
in the next round. For the full results of this and all fol-
lowing rounds, see the OSF project webpage (https://
doi.org/10.17605/OSF.I0/GWAVU).

Round 2 of the Delphi study. The second rating round
was open from March 27 to April 14, 2023, during which
33 experts rated 60 items. This led to the direct acceptance
of 37 items, and three items were rejected. Twenty items
were categorized as yellow and thus improved based on
the experts’ comments before moving on to the third
round. Following the call for new items, 11 new items on
Bayesian statistics were proposed, and three items relevant
for users of linear mixed-effects models were proposed. In
addition, one new item concerning the connection between
theory and measurement was introduced.

The analysis of the second round’s 79 open-ended
comments ultimately led to the change of the rating
system in the third round because one expert mentioned
difficulties in rating the items on a scale of this granular-
ity. Apart from this, the comments included the sugges-
tion of a more consistent wording of the items (e.g.,
change of “Consideration of a wide range of similar
concepts in discriminant validity analysis” to “Consider-
ing a wide range of similar concepts in discriminant
validity analysis” to be in line with other items such as
“Pretesting/piloting of experimental manipulations”).
The number of unclear items decreased notably, and
only eight out of 60 items (approximately 13%) received
an unclear rating. Again, because of a high number of
unclear ratings and/or comments by the experts express-
ing that the item is not suitable for the checklist, five of
the yellow items were additionally excluded following
their review by S. Kerschbaumer and U. S. Tran. Out of
the accepted items, 12 were slightly adapted based on
the experts’ feedback without being rerated, and two
items were significantly changed and thus rerated in the
third round.

Round 3 of the Delphi study. During the last round
(April 24 to May 9, 2023), which consisted of 32 items, 25
items were accepted into the checklist, and seven items
were excluded. In this round, 34 experts participated in the
rating process. During the analysis of the 70 open-ended
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Biological and Evolutionary

Psychology
2.6%
Industrial and Organizational
Psychology
2.6%

&
7
.

Developmental and
Educational Psychology
5.1%

Social Psychology
51%

Neuropsychology and
Physiological Psychology
5.1%

Other
7.7%

Clinical and Personality
Psychology
10.3%

Fig. 4. Self-reported subfields of experts in psychology.

comments, we recognized that some of the experts rated
items as unclear if they did not feel capable to rate it, for
example, because of a lack of familiarity with the specific
analysis technique (e.g., “While T have work[e]ld with
Bayesian analyses, not being an expert on the topic I
responded with ‘unclear’ when T wasn’t entirely familiar
with the procedure being described”). Unclear ratings
affected mostly the items on Bayesian analysis. Because
the inclusion of an item was determined by the percentage
of ratings of 4 or 5 (or “yes” in the last round), a high num-
ber of unclear ratings affected its acceptance. Yet the
comments indicated that some or all the unclear ratings
could be understood as “I do not wish to vote” rather
than “should not be included.” In an open discussion,
S. Kerschbaumer and U. S. Tran thus decided to include
two items on Bayesian analysis that were marginally under
the limit of 70% agreement (66.67% and 69.70%). Further-
more, one new item proposed during the third round
(“Following established reporting guidelines (e.g., Bayes-
ian Analysis Reporting Guidelines (Kruschke, 2021) or the
Discussion points for Bayesian inference (Aczél et al.,

\\{

Human Factors
2.6%

Quantative and Mathematical
Psychology
43.6%

Cognitive and Experimental
Psychology
15.4%

2020)”) was directly added to the checklist without the
rating of the experts because both S. Kerschbaumer and
U. S. Tran agreed on its importance.

After the three rounds, the final list contained a total
of 91 items for the stages of planning (39 items), data
collection (10 items), data analysis (22 items), and data
reporting (20 items).

Stage 3: Grouping of Items Into Categories

After completion of the rating procedure, the items were
grouped by S. Kerschbaumer into categories to allow for
the adoption of the VALID checklist to individual proj-
ects. This grouping was discussed with U. S. Tran and
finalized after reaching a consensus on every item
through thorough discussion. In addition to the grouping
of the items, two native English speakers recruited from
the expert panel (D. Sewell, E. M. Buchanan) volun-
teered to proofread the items, especially focusing on
clarity and conciseness. Their feedback and minor
remarks of U. S. Tran on the order of items were included
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Fig. 6. Overview of the results.

in the final version of the item list. For a detailed expla-
nation of all changes made after the Delphi study’s end,
see Appendix E in the Supplemental Material. All changes
were documented and are traceable in the correspond-
ing document “Item trajectories” on OSF (https://osf.io/
pz8mur).

Final form of the VALID checklist

The checklist’s adaptive form was already considered
during the rating rounds and was finalized based on the
developed item list. The grouping of items in categories
(e.g., items relevant for all studies, items relevant only
for designs using groups and/or conditions) allows for
the inclusion of suitable items in each checklist (for the
full list of categories, see Table 3).

Table 3. Item Categories

= Accepted (no changes)
Accepted (minor changes)

Accepted (substantial changes)
= Rejected

Neither Rejected nor Accepted
= New

Round 3

The categorization of the items allows for the auto-
matic generation of a checklist tailored to the study
design of interest based on the categories applicable to
the individual research project. The base version of the
checklist, without any additional categories added, con-
tains 57 items. For the number of items added to each
stage based on the categories relevant to the individual
project, see Table 4. For the final, full version of the
VALID checklist, see Appendix E in the Supplemental
Material.

Generation of a tailored VALID checklist

The generation of a tailored VALID checklist based on
an individual study’s needs can be done on the website
of the tool (http://www.validchecklist.com/). As a result

Category

Example item

All studies
Studies containing confirmatory research

Designs using groups and/or conditions

Designs without random assignment of participants
to groups/conditions (relevant only for designs
that are using groups and/or conditions)

Studies adjusting measures, developing their own,
or validating existing measures

Studies employing frequentist data analysis

Studies employing Bayesian data analysis

Careful specification/definition of the theoretical constructs

Articulation of how the theory is translated into the
(statistical) hypotheses

Random assignment of participants to conditions

Use of baseline comparisons to compare groups on relevant
criteria

Use of enough items to fully capture the concept

If the sample size, N, is not fixed, use of statistical methods
that are specifically suited for repeated testing/continuous
sampling

Use of posterior predictive checks to validate and improve
the model
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Table 4. Item Breakdown per Category

Groups
Confirmatory and/or No random Developing
Stage Base version research conditions assignment measures Frequentist Bayesian
Planning 16 +8 +3 (4% — +6 +1P +4b
Data collection 7 +2/+1¢ — — — — —
Data analysis 16 +1 — +1 — +1 +1 (3"
Reporting 18 — — — — — +1 (2"

“Under the condition that the checkbox “No random assignment” has not been selected.

PUnder the condition that “confirmatory” has been selected as well.

“If “confirmatory” has been selected, two items are added; if this is not the case (i.e., exploratory research), a different item is added to the

base version instead.

of its adaptiveness, the tool does not merely provide a
single form but, rather, allows generation of 331 distinct
versions of the VALID checklist, purposefully tailored
to assist researchers according to their individual study’s
requirements. The creation of a checklist consists of
three short steps; first, users provide information on
their project, then make a choice on which project
stages to include, and finally, download the checklist in
PDF format.

For a detailed overview of all 331 possible combina-
tions of research stages and project characteristics, see

CHECKLIST CUSTOMIZATION

Appendix F in the Supplemental Material. Figure 7 dem-
onstrates the process of generating a custom VALID
checklist.

At the top of the checklist, users can also provide
additional information, such as the date and the name
of their project, to help them organize their work. To
help users keep track of the choices made during the
generation of the checklist, the choices are always
included at the top of the VALID checklist as well.

The source code for the VALID checklist tool is openly
accessible to the public. Interested users can find the

Step 1: Project characteristics

Please tick the boxes best describing your project.

OJ My study contains confirmatory research

OdJ My design contains groups and/or conditions

I am NOT randomly assigning participants to groups and/or conditions

O | am adjusting measures or developing my own

d I'd like items on frequentist statistics

d I'd like items on Bayesian statistics

Step 2: Choice of relevant stages

Please indicate the stages of research you want to include items on.

All stages of the project

Project planning stage

Data analysis stage

U
O
D Data collection stage
O
O

Reporting stage

e Submit & Download PDF

Fig. 7. VALID checklist steps.
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code repository on GitHub (https://github.com/susik98/
VALID-Checklist), where they can review, contribute to,
and collaborate on the tool’s development.

Discussion

In this study, we developed a comprehensive checklist
that aims to assist researchers in enhancing and monitor-
ing the validity of their own research in all its stages.
With the collaboration of more than 30 experts in psy-
chological science and related fields, a collection of 91
items was created, the VALID checklist. One notable
feature of the VALID checklist is its adaptability and
applicability to a wide range of research projects. Addi-
tional items can be added to the base version of the
checklist depending on the researcher’s specific needs.
Personalization occurs through two successive steps
using checkboxes in the online tool, where the user
indicates the relevant research stages and provides addi-
tional information on the project.

The name “VALID checklist” for our tool primarily
signifies our commitment to enhancing the validity of
research projects. Yet it also reflects our hope for the

tool to possess validity itself. We aimed to create a tool
that not only serves as a helpful and well-grounded
resource for researchers but also upholds a meaningful
and thoughtful development process. The VALID check-
list stands out as the first checklist explicitly designed
with the researcher’s needs in mind and the stages of
the research process as its underlying structure. In con-
trast, the previously mentioned Seaboat online tool by
Schiavone et al. (2023) focuses on guiding reviewers
during the evaluation of submitted articles. Table 5 pro-
vides an overview of both tools to facilitate comparisons
between them and to highlight their similarities and
differences.

The key distinction between these two tools lies in their
target audience (evaluators of empirical research for Sea-
boat, all types of researchers for the VALID checklist), which
consequently influences the implementation, the output,
and the different scope of these two tools. In addition, the
tools notably differ in their areas of application and the way
they work. Apart from the account of Schiavone et al.
(2023), no other projects we are aware of so far have
attempted to create an overarching tool that would provide
guidance in enhancing validity in research.

Table 5. Comparison of the Seaboat Tool With the VALID Checklist

Characteristic

Seaboat (Schiavone et al., 2023)

VALID checklist

Main target audience
Implementation

Adaptability

Output

Focus

Types of validity
Time of use

Areas of application

Development of the tool
Number of items
How it works

Reviewers of empirical research
papers submitted to journals
https://www.seaboat.io/ (Shiny app)

Fixed set of items on validity threats

Downloadable validity report on the
validity of the study

Identification of the most common
validity threats

Internal, external, construct, and
statistical-conclusion validity

After a study’s submission for
publication

Peer-review process, postpublication
peer review, training for editorial
boards and grant panels, review
of own research, use in university
courses or other training contexts

Delphi study

32 items

Guided step-by-step identification of
potential validity threats present in
the research that can then be used
to rate each of the four validities

All types of researchers

http://www.validchecklist.com/ (interactive
website)

The selected set of items varies, based on
individual user needs, with 331 potential
checklist versions

Downloadable customized checklist

A wide range of suggestions for
improvements of validity

Internal, external, construct, and statistical-
conclusion validity

Accompanying the research process (from
planning to reporting)

Research project planning and
implementation, evaluation of research
projects, metaresearch implementation,
support during project preregistration,
tool for didactic purposes

Delphi study

91 items

Selection of relevant research stages
(planning, data collection, data analysis,
reporting) and project characteristics to
create an individual, tailor-made checklist
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Strengths and limitations

One important strength of the VALID checklist is the
involvement of a large, international group of researchers
from diverse fields of expertise in its creation. Although
most of the experts identified themselves as psychologists
specializing in various areas, the group also included
statisticians, mathematicians, and health professionals.
This diversity allowed for the incorporation of opinions
from scientists conducting empirical research in vastly
different fields and building on their high-level but also
distinctive methodological expertise.

The use of the Delphi method allowed for the col-
laborative development of the checklist. Because there
is currently a lack of clear recommendations on some
aspects of the method (e.g., the number of rounds and
participants), which we mentioned in the methodologi-
cal considerations for Stage 2, we propose discussing
these criteria within or outside of the team to reflect on
the choices made and explore possible improvements
before recruiting experts. An important consideration
regarding the ideal number of experts and rounds also
concerns the possibility of dropouts (Humphrey-Murto
& de Wit, 2019). Besides using reminders during the
study (Belton et al., 2019; Humphrey-Murto & de Wit,
2019), we also recommend using common sense in care-
fully examining the study’s goals and the anticipated
capacities of the experts involved and the researchers
organizing this endeavor.

Although the Delphi panel included a large number
of experts, the pragmatic decision to invite experts based
exclusively on their authorship in two specific methods-
focused journals limited the pool of eligible candidates.
This may have excluded other experts on validity, par-
ticularly from fields such as educational psychology,
from which journals such as the Journal of Educational
Psychology and Educational and Psychological Measure-
ment were not considered for recruitment.

Thanks to its adaptive nature, the VALID checklist can
be applied across a wide range of study designs and
research projects, including planning stages, evaluation,
metaresearch implementation, support for study prereg-
istration, and as a tool for didactic purposes (e.g., plan-
ning course curriculums, guidance for students). Our
aim was to design a flexible tool that would serve as a
comprehensive solution for research in psychology and
related fields by establishing an initial consensus on
important factors to consider when developing, imple-
menting, analyzing, and reporting valid studies.

To make full use of the VALID checklist, users should
be proficient in statistical data analysis and possess suf-
ficient knowledge in research design and implementa-
tion. Some users may first need to improve their
methodological skills to fully understand all the check-
list’s items. For researchers currently extending their

methodological expertise, the VALID checklist could
function as a guide and highlight areas in which further
learning might be beneficial. Even though some items,
especially in the data-analysis stage, may well not be
immediately recognizable to lesser experienced scien-
tists, these items, at a minimum, can encourage research-
ers to investigate these topics further. Moreover, many
items (e.g., preregistration of studies, a priori specifica-
tion of result interpretation, power analysis, and consid-
eration of inflated effect sizes in publications) cover
steps that most researchers are familiar with but some-
times do not think of, thus leading to the possibility of
less than optimal (or even questionable) research prac-
tices, as outlined in the introduction section. Such items
should be accessible to all users and should support
them in avoiding questionable research practices.

In addition, whereas the checklist was developed rig-
orously, following a comprehensive literature review and
expert guidance, it does not claim to encompass all
conceivable aspects of research validity. The decision to
limit the literature search to the first 50 results per key-
word without using databases such as Web of Science
or employing a more comprehensive search strategy
with Boolean operators may have led to the omission of
relevant works. Furthermore, the lack of consideration
for more diversity, equity, and inclusion (DEI) in our
recruitment process may have restricted the possible
range of perspectives in the item-development process,
thus potentially affecting the comprehensiveness of the
VALID checklist.

In addition, the VALID checklist does not yet incorpo-
rate key ideas from recent theoretical advancements in
research validity that emphasize the importance of DEI.
For example, movements such as QuantCrit (Gillborn
et al., 2018), which integrate critical race theory into
quantitative research, and the matrix approach of evi-
dence for validity argumentation of Solano-Flores (2019),
which highlights cultural responsiveness in large-scale
assessments, underscore the need for a more inclusive
approach to research practices.

Directions for future research

In the future, it would be desirable to design an educa-
tional version of the checklist (possibly shortened in its
contents but more elaborate in its explanations), provid-
ing users with additional explanations for procedures
and methods that may not be fully known to them. In
addition, because the VALID checklist represents (a part
of the) current opinions and trends in enhancing validity,
its ongoing validation should be a primary goal of future
studies. During the last round, the open-ended comment
section revealed various alternative paths that could have
been chosen for the final design of the checklist. The
VALID checklist thus understands itself as one roadmap
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supporting researchers in carefully conducting research,
not as a definitive set of rules. The adoption and use of
the VALID checklist by researchers may lead to future
improvements to make the tool as useful and user-
friendly as possible.

Future versions of the VALID checklist should also
incorporate items promoting DEI, such as the use of
inclusive language and citation practices, sample diver-
sity and sample justifications, collaborative research
models, and data sharing to improve access for all
(American Psychological Association, 2024; CellPress,
n.d.; The Wiley Network, n.d.). By integrating these con-
siderations, the VALID checklist can better support valid-
ity of research practices across diverse populations,
thereby aligning with the evolving understanding of
validity.

To sum up, in this study, we presented a checklist
specifically focused on increasing validity in all stages
of the research process, created and developed in col-
laboration with a diverse group of experts. The accom-
panying interactive website and tool (www.validchecklist
.com) allows for the automatic generation of tailor-made
validity checklists for a wide range of research designs.
The VALID checklist is a comprehensive tool designed
to help researchers assess the validity of their studies,
with a focus on psychology and social sciences. It is our
hope that this checklist will improve the quality and
transparency of research in these fields.
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Note

1. Two of the original items (use of groups/conditions, develop-
ment of own measures) were directly implemented as check-
boxes in the survey and later in the checklist.
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