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Abstract

Recent debates about psychology’s credibility have renewed attention to validity threats that
are often difficult to evaluate from standard research reports. We argue that pilot studies can
function as methodological due diligence by improving early decisions about design,
measurement, manipulation, sampling, and analysis prior to a main study. We examine four
types of validity: construct, internal, external, and statistical-conclusion validity. Across these
domains, we show how piloting can help researchers assess whether materials and procedures
function as intended, identify potential validity threats, and provide key design parameters for
planning and model choice. However, we also caution that piloting can reduce validity when
treated as a consequence-free space for undocumented tinkering, or when small, noisy pilots are
used to justify overconfident inferences. Drawing on recent methodological debates, we
distinguish two problematic uses of piloting: fragile use and opportunistic use. We discuss how
hidden selection and analytic flexibility can distort the evidential value of confirmatory tests.
We, then, conclude with practical recommendations for transparent pilot reporting. Greater
transparency would enable readers to evaluate how pilot evidence shaped the final design of a

study and consequently, how to interpret a study’s findings.

Keywords: validity, transparency, open science, pilot study, feasibility study, preliminary

study
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1. Introduction

For over a decade, “a crisis of confidence” has challenged the credibility of
psychological findings (Anvari & Lakens, 2018; Nosek et al., 2022; Pashler &
Wagenmakers, 2012). There has been growing recognition that research reports often
lack sufficient information to systematically evaluate construct, internal, external, and
statistical-conclusion validities (Kerschbaumer et al., 2025; Schiavone et al., 2023;
Vazire et al., 2022). In this article, we focus on piloting—an iterative process of
preparatory investigations conducted before the full-scale or “main” study (In, 2017)—
as a practical means of generating some of the missing information required to assess

and improve validity.

Initial discussions of the crisis primarily addressed statistical-conclusion validity.
False positives in confirmatory studies were attributed to research practices, such as
small sample sizes and opportunistic decision-making, that made results in support of
a hypothesis easier to obtain than they should have been (Lakens, 2019, 2025; Nagy et
al., 2025; Spellman, 2015; Vazire, 2018). More recently, the “credibility revolution” has
recognized that credibility relies on the integrity of the entire research process, from
theory development to operationalization, design, and analysis, rather than solely on

controlling false positives (Vazire, 2018).

This broader notion of integrity is commonly discussed in terms of validity, i.e., the
degree to which each stage of the research process supports the intended inferences.
This includes whether measures accurately capture the targeted constructs (Flake &
Fried, 2020), experimental manipulations genuinely operationalize the intended
constructs (Chester, 2018, 2020; Chester & Lasko, 2021), designs support causal

inference (Rohrer, 2018), and effects generalize across people, stimuli, and settings
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(Nosek & FErrington, 2020; Yarkoni, 2022). This renewed focus on validity also
highlights an ongoing practical challenge. Researchers often have to plan, justify, and
communicate a wide range of design and analysis decisions before the consequences of

those choices are known (or knowable).

In principle, many decisions can be specified in advance through pre-registration
(Lakens et al., 2024) or Registered Reports (Chambers & Tzavella, 2022). However,
researchers often find detailed study planning difficult. As Nosek et al. (2019) note,
pre-registering a study requires extensive research and contingency planning, and many
researchers struggle to make design and analysis decisions without concrete information
about how the study and data will unfold. Sarafoglou et al. (2022) present similar
qualitative evidence: respondents describe situations in which they find it “hard or
sometimes impossible” (p. 14) to know how to analyze data before seeing its structure,

and they emphasize that they cannot anticipate every eventuality.

In practice, study plans typically fall somewhere between two extremes. On one
end, are vague protocols that leave numerous analytic paths open, allowing researchers
to obtain significant results only weakly related to the original hypothesis (Claesen et
al., 2022; Rubin, 2025). On the other end, are highly detailed but arbitrary plans that
lock in decisions that may prove ill-suited when unexpected problems arise (Sarafoglou
et al., 2022). When these issues are identified only after data collection, researchers
face a dilemma. Revising the design or analysis may address validity concerns but
introduces data-driven flexibility, thereby increasing the risk of false positives.
Conversely, adhering to the original, flawed plan avoids this flexibility but leaves the

validity problems unresolved.

One way to address this dilemma is to gather information on validity-relevant

aspects of the study before the main data collection. Piloting allows researchers to



PROMISES AND PITFALLS OF PILOTING Preprint

assess key features of measurement, manipulation, design, sampling, and analysis in
advance. Pilot studies' can therefore offer a practical alternative to both vague planning
and arbitrarily rigid pre-specification. Despite its potential, piloting is rarely reported,
seldom taught systematically, and only weakly supported by concrete guidance
(Handley-Miner et al., 2025; Pilot Reporting Task Force, 2024). In this paper, we argue
that when implemented carefully, piloting can generate information relevant to all
major forms of validity and improve the quality of design and analysis decisions without
inflating the error rate of the main confirmatory test. We then discuss how to prevent

piloting from undermining the very credibility it is meant to support.
2. Piloting Can Strengthen Validity

Piloting practices vary widely across studies and subfields. Nonetheless, pilot
studies typically support the main study in two broad ways (for a comprehensive list
of pilot study use-cases, see Pilot Reporting Task Force, 2024; see also Thabane et al.,
2010). First, pilots inform decisions that must be finalized before the main data
collection begins, such as materials, instructions, recruitment strategies, and task
structure. Second, they guide decisions that take effect after data collection but must
be specified in advance to remain credible, including exclusion criteria, model selection,
stopping rules, and outlier handling. Because piloting practices vary widely, we do not
presume a single “correct” approach. Instead, we outline general ways piloting can

enhance validity and discuss strategies for preventing it from undermining credibility.

bR EN14

! For simplicity, this paper uses the terms “pilot studies”, “pilots”, and “piloting.” However, pilot

? “pretests,” or

studies are also commonly referred to as “preliminary studies,” “feasibility studies,
“pre-tests.” In some contexts, preliminary studies may also be described more specifically as “pre-

study manipulation checks” or “norming studies”.
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We organize the following discussion using Shadish, Cook, and Campbell’s (2002)
framework with four types of validity, as adopted by tools such as Seaboat (Schiavone
et al., 2023) and VALID (Kerschbaumer et al., 2025). These tools catalog common
threats to validity and highlight that many published studies do not report enough
information to systematically evaluate them. Building on this work, we illustrate for
each of the four validities: (a) representative threats, (b) how pilots can address these

threats, and (¢) how pilots themselves can introduce new validity problems.
2.1. Piloting for Construct Validity

Construct validity refers to whether a study’s operationalizations provide a
defensible link between abstract theory and participants’ experiences and responses
(Cronbach & Meehl, 1955; Flake & Fried, 2020; Kenny, 2019; Shadish et al., 2002).
Many threats arise from disconnects between theory and practice. For example,
researchers may use construct labels that are clearer to experts than to participants,
rely on measures that behave differently than anticipated, or employ manipulations
that shape responses through demand cues rather than through the intended

psychological process (Kerschbaumer et al., 2025; Schiavone et al., 2023).

Piloting can help determine whether proposed measures and procedures function as
the theory assumes (e.g., Baumeister et al., 1998; Brohmer et al., 2024; Cramer, 1967;
Eisele et al., 2025; Hundley et al., 2000; Le, 2025; Loenneker et al., 2024; McDougal et
al., 2024; Nagel et al., 2024; Neff, 2024; Olhova et al., 2023; Schéfer et al., 2022;
Schénbrodt et al., 2022; Zygar-Hoffmann et al., 2022; see also Table 1). First,
qualitative and mixed-methods piloting, such as think-aloud protocols (Ericsson &
Crutcher, 1991; Foddy, 1993; Wolcott & Lobczowski, 2021) or open-ended feedback,

can assess whether participants interpret construct labels, interview questions, item
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content, and instructions as intended (Beatty & Willis, 2007; Borsboom et al., 2004;
Flake & Fried, 2020; Fried & Flake, 2018; Irwin et al., 2010; Padilla & Benitez, 2014;
Wood et al., 2021). Second, pilots allow for an initial evaluation of measurement
quality. Researchers can estimate internal consistency and test-retest reliability,
examine item distributions including floor and ceiling effects, detect patterns of non-
response, and inspect response patterns for inattentive responding or demand
characteristics (Coles et al., 2025; Corneille & Lush, 2023; Flake et al., 2017). Third,
pilots can validate and calibrate manipulations. By measuring the intended construct
alongside plausible alternatives, researchers can compare the resulting profile to
theoretical expectations and identify unintended side effects (Chester, 2018, 2020;
Chester & Lasko, 2021; Fabrigar et al., 2020; Schiavone et al., 2023). Pilots involving
manipulation checks can assess whether a manipulation remains effective in the
intended setting and primarily affects the target construct rather than related but
unintended constructs (e.g., arousal instead of anger; Hauser et al., 2018). Finally,

pilots can test translations and cultural appropriateness (Baldassarri & Abascal, 2017;

Kenny, 2021; Pit et al., 2024).

However, piloting focused on construct validity can itself create problems if used
incautiously. Very small pilot samples can give unreliable estimates of reliability
(Bonett, 2002; Charter, 2003) or factor structure (MacCallum et al., 1999), leading to
false reassurance or unjustified item pruning (Clark & Watson, 1995). Measures or
manipulations can be “over-tuned” to produce “clean” effects. This can narrow the
construct, distort its meaning, or introduce demand effects by making the design too

obvious to the participant.
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Table 1. Examples of how piloting can inform and mislead construct validity inferences

Construct validity

concern

Information gained from piloting

Recommended uses of piloting

Cautions for interpretation and

common misuses of piloting

Vague or inconsistently

defined constructs

Inadequate description or
mismatch of

operationalizations

- Identification of ambiguities in definitions,
instructions, and items;

- Evidence of how participants spontaneously
describe the state/trait in their own words;

- Clarification or refinement of construct
boundaries as understood in the planned

context.

- Confirmation that items, scoring,
manipulations, and administration
procedures are interpretable and feasible in
planned context;

- Preliminary evidence that observed
responses align with theoretical expectations

in the planned context.

- Use cognitive interviews, think-aloud
protocols, qualitative interviews, and open-
ended feedback to assess how participants
interpret definitions, instructions, and items;
- Examine how participants spontaneously
describe the state/trait;

- Refine construct boundaries based on

systematic patterns in pilot feedback.

- Document items, scoring, manipulations,
and administration procedures in detail;

- Use pilot data to check whether responses
align with theoretical expectations in the

planned context.

- Over-interpreting idiosyncratic pilot
feedback as definitive evidence about the
construct;

- Narrowing the construct to what a small
convenience sample understands;

- Making conceptual refinements without

documenting changes.

- Treating insufficient pilot checks as full
validation of construct validity;
- Overestimating construct validity based on

feasibility or face validity alone.
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Misinterpreting reliability

and scale functioning

Measures/manipulations

introduce bias or demand

- Early estimates of internal consistency and
short-term stability;

- Identification of item distributions, floor or
ceiling effects, and response styles in the

target population.

- Detection of demand characteristics, cues,
social desirability pressures, and inattentive
responding;

- Evidence on whether manipulations
selectively affect intended versus collateral

constructs across outcomes or settings.

- Use pilot data to obtain preliminary
estimates of internal consistency and short-
term stability;

- Inspect item distributions, floor or ceiling
effects, and response styles in the target

population.

- Use pilots to identify demand cues, social
desirability pressures, and inattentive
responding;

- Evaluate whether manipulations selectively
affect intended rather than collateral

constructs across outcomes and settings.

- Drawing strong conclusions from unstable
reliability estimates in very small samples;

- Pruning items solely to maximize internal
consistency, thereby narrowing the construct;
- Ignoring uncertainty of estimates (e.g.,
wide confidence intervals) around reliability

estimates.

- Informal “tuning” of manipulations until a
large effect is observed, without documenting
failed variants (“manipulation hacking” or
“stimulus hacking”);

- Allowing pilots to drift into overt
hypothesis testing;

- Underestimating remaining bias in the

main study.
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2.2. Piloting for Internal Validity

Internal validity refers to whether observed effects can be attributed to the intended
causal variable rather than to alternative explanations, such as confounding factors,
differential attrition, or implementation differences (Campbell et al., 1963; Kenny,
2019; Shadish et al., 2002). Threats to causal interpretation arise when participants
are not comparable between conditions, procedures are inconsistently implemented,
blinding fails, or other unintended differences exist between conditions (Kerschbaumer
et al.,, 2025; Schiavone et al., 2023). In observational designs, threats include
unmeasured confounding, selection bias, and order effects (Rohrer, 2018, Shadish et

al., 2002).

Pilot studies can assess internal validity (e.g., Baumeister et al., 1998; Brohmer et
al., 2024; David et al., 2021; Greenwald et al., 1998; McDougal et al., 2024; Nagel et
al., 2024; Neff, 2024; Zygar-Hoffmann et al., 2022; see also Table 2). Piloting can screen
for unintended confounds, reveal whether assignment and recruitment operate as
intended, assess whether participants remain blind to conditions, and check whether
dropout rates or procedural details differ across conditions. Piloting can test
randomization by running the planned assignment process and examining whether
resulting groups are comparable on key background variables. Researchers can then
adjust recruitment strategies, introduce balancing procedures, or pre-plan statistical
adjustments if imbalances emerge. Piloting can probe participant blinding and
sensitivity to demand effects or experimenter effects by asking participants (and even
researchers when double blinding is necessary) what they think the study is about and
whether they can guess their condition (Schiavone et al., 2023; Slack & Draugalis,

2001). Pilots can also evaluate counterbalancing schemes and task length to reduce

10
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fatigue effects, and can map attrition dynamics by tracking dropout rates and reasons

across conditions.

However, while piloting can help with the assessment, it cannot guarantee internal
validity, and poorly designed or selectively used pilots can mislead. Small-sample pilots
may lack power to detect modest but important imbalances or demand effects, and not
detecting problems in a pilot does not imply their absence in the main study (Cooper
et al., 2018). Moreover, running many variants during piloting and selecting the version
that produces the largest effect, without disclosing this search, shifts internal validity
threats from the main study to the pilot stage rather than resolving them. Finally,
when the main study departs from pilot conditions (e.g., different recruitment sources,
instructions, or experimenters), pilot-based assurances about internal validity may no

longer hold.

11
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Table 2. Examples of how piloting can inform and mislead internal validity inferences

Preprint

Internal validity

concern

Information gained from piloting

Recommended uses of piloting

Cautions for interpretation and

common misuses of piloting

Non-equivalent groups
and unaccounted

confounders

Selective or differential

attrition

Lack of blinding and
demand/expectancy

effects

- Empirical evidence that the
randomization pipeline functions as
intended;

- Preliminary assessment of baseline
balance on key covariates across
conditions;

- Feasibility of blocking or stratification

strategies in the planned design.

- Preliminary estimates of dropout rates;
- Information about reasons for attrition,
and condition- or trait-related patterns;

- Input for refining incentives, reminders,

task burden and missing-data plans.

- Indications that participant (or
experimenter) makes assumptions about
experimental condition or research
hypothesis;

- Identification of qualitative feedback on

cues that reveal condition or desired

- Use pilot data to empirically check the
randomization pipeline;

- Examine baseline balance on key
covariates across conditions;

- Assess the feasibility of blocking or

stratification strategies.

- Estimate overall dropout rates and
commons reasons for attrition;
- Examine whether attrition varies by

condition- or trait-related patterns;

- Use pilot information to refine incentives,

reminders, task burden, and missing-data

plans.

- Assess participant and experimenter
guesses about condition and hypothesis;

- Use qualitative feedback to identify cues
that reveal condition or desired responses;
- Improve masking procedures and

experimental scripts based on pilot data.

- Pilot N too small to detect relevant
imbalances;

- Assuming balanced pilots guarantee
balanced main samples;

- Quietly adjusting assignments to "fix"

problems without documenting changes.

- Treating the absence of clear patterns in
a small-sample pilot as evidence of
ignorable attrition;

- Using post-hoc pilot-based exclusions

tailored to produce desired patterns.

- “Piloting away” obvious demand cues
while leaving untested subtler
expectations;

- Failing to implement the same masking
procedures in the main study (or switching

to new masking procedures that were not

12
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Order and carryover
effects in within-person

designs

Poorly matched control

conditions

responses;
- Basis for improving masking procedures

and experimental scripts.

- Preliminary estimates of practice and
fatigue trends across trial order;

- Comparison of alternative
counterbalancing schemes;

- Identification of problematic trial

sequernces.

- Participant ratings of time-on-task,
workload, stress, valence, interest, and
expectancy across treatment and control
conditions;

- Qualitative feedback on perceived
similarities and differences between

conditions.

- Use pilot data to estimate practice and
fatigue trends across trial order;

- Compare alternative counterbalancing
schemes;

- Identify problematic trial sequences.

- Use participant ratings to compare time-
on-task, interest, and expectancy across
treatment and control conditions;

- Gather qualitative feedback on perceived
similarities and differences between

conditions.

piloted);
- Ignoring evidence that blinding is not

feasible.

- Underpowered pilots that miss subtle but
systematic order effects;

- Selecting a trial structure based on
inflated false positive rates in pilots rather
than actual differences;

- Selecting a trial structure that happens
to yield a desirable pilot pattern, inflating
Type I error.

- Iteratively tweaking control conditions
until the largest difference is observed,
without documenting prior versions;

- Creating overly "inert" controls that

sacrifice psychological realism.

13
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2.3. Piloting for External Validity

External validity refers to the extent to which findings generalize beyond the
specific people, settings, measures, treatments or manipulations, and time points
studied (Campbell, 1957; Kenny, 2019; Shadish et al., 2002). Common threats include
vague generalization targets, narrow or poorly described samples, and measures that

may rely on specific sample characteristics (Kerschbaumer et al., 2025; Schiavone et

al., 2023).

Piloting can help researchers clarify the likely scope of their conclusions (e.g.,
Cramer, 1967; David et al., 2021; Le, 2025; Loenneker et al., 2024; McDougal et al.,
2024; Olhova et al., 2023; Zygar-Hoffmann et al., 2022; see also Table 3). Pilots can
compare recruitment channels and sampling frames. Researchers might recruit small
pilot samples from different sources and compare them on demographics, key
covariates, and outcome distributions. These comparisons can inform eligibility criteria
and sampling strategies that better approximate the theoretical population of interest
(Dyrvig et al., 2014; Schiavone et al., 2023; Slack & Draugalis, 2001). Stimulus sets
can be piloted more broadly to estimate between-stimulus variance and calibrate
difficulty before selecting a subset. Pilots can assess procedural robustness across
contexts and devices by running the same task online and in the lab, on mobile and
desktop, or at different times to reveal systematic differences that may warrant
standardizing procedures. Finally, piloting can test cultural and contextual fit by
checking whether translations and examples are interpretable across subgroups

(Baldassarri & Abascal, 2017; Kenny, 2021; Pit et al., 2024).

However, piloting alone cannot guarantee generalizability. Moreover, pilots based

on small or convenience samples may give an incomplete picture of which populations

14
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are reachable or how heterogeneous responses will be. Stimulus piloting can become
“stimulus hacking” (Experimental Philosophy, 2025; Jaeger, 2023) if researchers test a
large pool of stimuli and retain only those producing large effects without reporting the
selection process. Similarly, comparing multiple recruitment channels and choosing the

one yielding the largest pilot effect can bias the main study.

15
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Table 3. Examples of how piloting can inform and mislead external validity inferences

External validity

concern

Information gained from piloting

Recommended uses of piloting

Cautions for interpretation and

common misuses of piloting

Unclear or ill-defined target

population

Non-transparent or non-

representative samples.

Over-generalizing beyond
specific measures, settings,

or times

- Feedback and evidence on who is
actually reached through different
recruitment channels;

- Descriptive comparisons between pilot
samples and the intended target
population on key variables;

- Information to refine inclusion/exclusion

criteria.

- Detailed demographic and contextual
information about and from pilot
participants (e.g., age, culture, language,
context of participation);

- Preliminary evidence about the
feasibility of recruiting more diverse

samples.

- Differences in task performance and
responses across devices, contexts, or time
points;

- Preliminary estimates of temporal

- Identify who is actually reached through
different recruitment channels and adjust
strategy;

- Compare pilot samples descriptively with
the intended target population on key
variables;

- Gather information to refine

inclusion/exclusion criteria.

- Collect and report detailed demographic
and contextual information from pilot
participants (e.g., age, culture, language,
context of participation);

- Use pilots to assess the feasibility of

recruiting more diverse populations.

- Compare task performance and responses
across devices, contexts, or time points;
- Use pilot data to obtain preliminary

estimates of temporal stability or context

- Treating the most accessible pilot sample
as the target population by default;

- Failing to revise theory or scope of
claims when pilot sampling suggests
recruitment diverges from target

population.

- Over-generalizing from small or
homogeneous pilots (e.g., assuming a
manipulation that works in the pilot will
work outside that sample);

- Using pilot results to justify broad
population claims without adequate
sampling;

- Failing to report recruitment limitations

or sampling failures.

- Conducting pilots only in the most
convenient context (e.g., university lab)
while generalizing to broader contexts

(e.g., everyday life, cross-cultural

16
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Ignoring contextual and

cultural fit

stability or context-dependent moderation.

- Qualitative feedback on scenarios,
translations, and norms;

- Identification of content that is
confusing, inappropriate or poorly aligned

with particular subgroups.

moderation.

- Use qualitative feedback to evaluate
scenarios, translations, and norms;

- Identify content that is confusing,
inappropriate or poorly aligned with

particular subgroups.

contexts);
- Selecting contexts that yield the largest
pilot effect.

- Treating negative or complex feedback
from participant subgroups as sufficient
grounds for excluding them from the main

study.

17
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2.4. Piloting for Statistical-Conclusion Validity

Statistical-conclusion validity refers to the appropriateness of statistical analyses
and inferences given the study’s design, underlying assumptions, and data quality
(Cook & Campbell, 1979; Shadish et al., 2002; Kenny, 2019). Common threats include
weakly justified sample sizes, unclear stopping or exclusion rules, mismatches between
hypotheses and statistical models, overly rigid pre-analysis plans based on assumptions
that do not match the observed data, and opaque reporting (Kerschbaumer et al., 2025;

Schiavone et al., 2023).

Piloting can provide design parameters and modeling insights that are difficult to
obtain before data collection (e.g., Brohmer et al., 2024; Greenwald et al., 1998;
Hundley et al., 2000; Loenneker et al., 2024; McDougal et al., 2024; Schafer et al., 2022;
Schonbrodt et al., 2022; Zygar-Hoffmann et al., 2022; see also Table 4). Pilot data can
estimate outcome variance (Teare et al., 2014), intraclass correlations (Snijders &
Bosker, 2012), baseline-outcome correlations (Borm et al., 2007), rates of missing data
(Heo, 2014), and typical numbers of valid trials per participant (Miller, 2024). These
estimates can support more realistic sample-size justifications and help determine
cluster sizes and expected data loss (Kerschbaumer et al., 2025). Pilot analyses can
help identify appropriate model families. For example, pilots can check whether count
outcomes show overdispersion or zero inflation, residuals are strongly skewed, scales
are constrained by floor or ceiling effects, or proposed random-effects structures are
sufficiently stable (De Boeck & Jeon, 2018; Dyrvig et al., 2014). Pilots can inform data-
handling rules by showcasing realistic response time ranges and plausible thresholds
for excluding trials or participants (Fabrigar et al., 2020; Thomas & Clifford, 2017).

Finally, pilot experience can clarify which outcomes and contrasts are substantively

18
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relevant, helping anticipate multiplicity and distinguish confirmatory from exploratory

analyses (Ditroilo et al., 2025; Li et al., 2017).

However, statistical-conclusion piloting is especially prone to misuse. A central risk
is treating effect size estimates from small-sample pilots as accurate inputs for power
analyses or for specifying the smallest effect size of interest (Lakens et al., 2018).
Simulations show that basing main-study designs on effect sizes from small-sample
pilots tends to produce underpowered studies (Albers & Lakens, 2018; Lakens, 2022).
Although pilot effect size estimates are noisy in both directions, they become
systematically inflated when researchers base decisions on “promising” pilot outcomes
(e.g., statistical significance or feasibility). This approach selects from a truncated
subset of the sampling distribution, inflating the effect size used in power analyses and
leading to underpowered main studies (Albers & Lakens, 2018). Consequently, pilot-
based effect size estimates should be treated as rough guides and calibrated against

effect sizes in previous studies and field norms.

Another risk is using pilots to try many analytic models or transformations and
then selecting the one that yields the most favorable results, treating it as if it had
been specified in advance, without reporting the pilot. When this selection is driven by
which specification yields the smallest p-value or largest effect, the pilot becomes a
hidden model-selection stage. Consequently, the confirmatory analysis is no longer
independent of the data that motivated it, and the resulting evidence is easier to
overstate. Finally, if pilot data are included in the main analysis without proper
adjustments, or if the boundary between “pilot” and “main” samples is unclear, the

probability of falsely confirming a hypothesis may be increased.

19
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Table 4. Examples of how piloting can inform and mislead statistical-conclusion validity inferences

Statistical-conclusion

validity concern

Information gained from piloting

Recommended uses of piloting

Cautions for interpretation and

common misuses of piloting

Low power, low precision,
and under-justified

sample sizes

Flexible stopping and

exclusion rules

Inappropriate models or

ignored dependence

- Approximate estimates of variance
components, intraclass correlations,
autocorrelations, baseline-outcome
correlations;

- Estimates of usable trial rates and data
loss;

- Input for precision- or power-based
sample size justification that does not rely

solely on published effect sizes.

- Realistic estimates of attrition rates and
data quality;

- Typical ranges of response times, and
prevalence of low-quality data;

- Information to define feasible stopping
rules and exclusion thresholds in advance

of the main study.

- Evidence on outcome distributions (e.g.,
skew, zero inflation) and variance
components;

- Identification of clustering or dependence

structures;

- Use approximate estimates of variances,
intraclass correlations, autocorrelations,
baseline-outcome correlations;

- Estimate rates of usable trials and data
loss;

- Inform precision- or power-based sample
size justification without relying solely on

published effect sizes.

- Use pilot data to estimate attrition rates
and typical ranges of response times;

- Assess the prevalence of low-quality data;
- Define feasible stopping rules and
exclusion thresholds in advance, ahead of

the main study.

- Use pilot data to examine outcome
distributions (e.g., skew, zero inflation)
and variance components;

- Identify clustering or dependence

structures;

- Treating small sample pilot effect sizes as
if they were unbiased or precise;

- Selecting only “promising” pilots to
justify main study sample sizes;

- Defining the smallest effect size of
interest directly from small or noisy

sample pilot estimates.

- Tailoring stopping or exclusion rules
post-hoc based on pilot plus main data;
- Treating ad hoc thresholds as if they
were pre-planned;

- Failing to report that pilot-informed
decisions were based on multiple

unreported pilot variants.

- Overfitting complex models to small pilot
datasets and locking it in;

- Choosing models primarily because they
yield desirable statistical significance

patterns in the pilot;
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Opaque reporting and

fragile results

- Basis for choosing appropriate model
families, random-effects structures, or

robust methods.

- Experience conducting multiverse or
robustness checks in pilot data;

- Early identification of ambiguous or
unstable patterns that motivate clearer
hypotheses or designs;

- Practice in documenting analysis code

and decisions.

- Select appropriate model families,
random-effects structures, or robust

methods.

- Experience with multiverse or robustness
checks in pilot data;

- Identify early ambiguous or unstable
patterns that motivate clearer hypotheses
or improved designs;

- Practice documenting analysis code and

decisions.

- Ignoring that model assumptions may
differ in larger or more heterogeneous main

samples.

- Treating exploratory pilot analyses as
confirmatory;

- Failing to disclose that the final analysis
pipeline was tuned using pilot data;

- Using pilot-based robustness checks to
select favorable analyses without reporting

alternatives.
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2.5. Summary of Piloting’s Role for Validity

Recent developments have brought renewed attention to validity. We argue that piloting
can provide early, validity-relevant information that reduces guesswork in study design.
However, while piloting can strengthen study validity, it is not foolproof. The flexibility that

makes it useful can also create risks if pilot work is poorly designed or selectively interpreted.

Given these risks, it is reasonable to ask how much value piloting can add. We advocate
piloting as a form of methodological due diligence rather than a guarantor of validity.
Ultimately, piloting offers a structured way to identify and address validity threats before
committing to a full-scale study, though understanding what piloting can and cannot achieve

is essential for using it effectively.

When pilot studies are used to justify decisions about measures, designs, or analyses, they
function as scientific evidence. The same principles of validity and inference therefore apply to
piloting as they do to the main study. In the next section, we examine cases where piloting can

backfire when these principles are not followed or misused.
3. When Piloting Goes Wrong

Piloting can go wrong in at least two broad ways. The first is methodological overextension,
where well-intentioned researchers treat low-precision pilot data as a stable foundation for
consequential design choices, despite inherent uncertainty. The second is opportunistic misuse,
where pilots become a vehicle for selective exploration and outcome-contingent decision-making,.
This introduces hidden degrees of freedom and distorts evidential value, whether intentionally
or through undocumented iteration, especially when the processes that shaped downstream

decisions are not transparently documented.
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3.1. Fragile Inference Problems Due to Methodological

Overextension

As outlined earlier, many pitfalls arise when pilots are treated as exempt from basic
statistical constraints. And although piloting practices vary, pilots are typically conducted with
small samples. With very small samples, these judgments are inherently unstable (Lewis et al.,
2021). Observed effects are noisy estimates, and sampling error alone can generate large
apparent effects that will not replicate or obscure meaningful effects that do not appear in the

pilot.

This problem is well-documented for power analysis. Albers and Lakens (2018) show that
using small-sample pilots to estimate effect sizes and decide which path to pursue leads to biased
and imprecise estimates, often resulting in underpowered main studies even when planning is
“by the book.” The same logic applies when pilot estimates determine what effect sizes to

expect, as any inference based on small pilot samples must contend with substantial uncertainty.

Similar issues arise when pilots inform exclusion rules, device restrictions, or control
conditions. For example, if a small-sample pilot suggests that mobile participants produce
noisier data, it may be tempting to exclude them from the main study. Yet such a decision also
depends on the magnitude and uncertainty of the observed difference (between mobile and non-
mobile participants), and the recruitment constraints of the pilot. Treating a small-sample

difference as decisive risks overfitting the design to pilot idiosyncrasies.

These examples illustrate how well-intentioned uses of piloting can lead to fragile inferences
when statistical uncertainty and evidential limits are not fully acknowledged. Hence, when pilot
data are used as evidence about how measures, manipulations, samples, or models behave, the

pilot should be designed and interpreted with that evidential purpose in mind.
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Pilot studies may, and perhaps often will, be smaller than main studies because their aims
are narrower and more diagnostic. However, labeling a study a pilot does not exempt it from
the usual constraints of scientific inference. Limited sample size, selective recruitment, and
contextual specificity still shape what can be learned. Accordingly, a “pilot sample” should not
be treated as synonymous with a “small convenience sample,” and there is no principle by which
a study stops being a pilot once its sample becomes large. The distinction between a pilot and
a main study is functional: pilots are conducted to inform and refine subsequent decisions,

whereas main studies are conducted to adjudicate the focal claims (e.g., Bell, 2018).

This does not mean that pilots must be large. Pilots should be tailored to the specific
information they are meant to provide and to the researcher’s broader scientific approach. From
a Bayesian perspective (see Wagenmakers et al., 2018), pilot data can be valuable even when
small if the goal is learning and refining understanding. Any amount of information, even if
very limited, can update beliefs about key features of the study and its data-generating process.
But from a Neyman-Pearson decision-oriented perspective (see Lehmann & Romano, 2005;
Neyman & Pearson, 1933), the central question is whether the pilot provides enough information
to justify acting on it. In some cases, it may be better to make no pilot-based decision at all
rather than base consequential choices on a pilot that cannot adequately support those decisions.
Importantly, this perspective does not require pilots to systematically have large samples either.
For example, consider a manipulation check where the manipulation is only worth using if it
produces a clearly noticeable change. In such cases, even a pilot with a relatively small sample
could provide enough information to judge whether the manipulation is capable of producing

an effect of that order of magnitude.
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3.2. Hidden Flexibility and Epistemic Distortion

Recent methodological debates have also highlighted opportunistic misuses, in which
preliminary work is concealed or selectively used to steer downstream decisions and repeatedly
tested until it produces a desired outcome.. For example, critics of Bem’s (2011) precognition
experiments have suggested that pilot-based p-hacking might explain the unusually high rate

of significant findings (Schimmack, 2018).

In response, Simonsohn et al. (2018) formalized and evaluated this strategy, which they
called “pilot-dropping.” They describe pilot-dropping as a procedure in which researchers run
an initial pilot, inspect its p-value, drop pilots with unpromising p-values, and proceed when
results look like they will reject the null-hypothesis. They contrast this with “pilot-hacking,”
where researchers try multiple analyses until a small p-value is achieved, after which data
collection continues, and the combined dataset is analyzed using the tuned specifications. The
simulation by Simonsohn et al. suggests that pilot-hacking would be far more effective than
pilot-dropping at producing significant results. Precisely because it blurs the line between
exploratory piloting and confirmatory main studies, these practices represent a serious distortion
of evidential value (Simonsohn et al., 2018). However, both cases show how pilots can enable

hidden flexibility and selective exploration.

A related concern is cycling through stimuli, operationalizations, or manipulations until a
desired result appears, then presenting the final configuration as if it were planned from the
start (Fiedler, 2011; Handley-Miner et al., 2025). Yarkoni’s (2022) analysis of the
generalizability crisis emphasizes that stimulus selection can strongly shape observed effects,
yet the processes behind these decisions are under-documented. When such iterative search

processes are treated as piloting, and only the final “successful” main study is reported, the
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main study is easily over-interpreted as rigorously demonstrating a general phenomenon rather

than one that emerges only in specific conditions.

To be clear, exploratory method development is not the issue. Instead, the problem is
misallocation of evidential credit. As Popper (1959) emphasized, strong tests expose hypotheses
to genuine risk. Hidden pilot selection changes this calculus. If many versions are tried but only
those that reject the null are reported, some of the apparent “success” reflects exploratory
search over designs, materials, and analyses rather than the reported hypothesis alone. The
reported p-value for the main study may still be valid given its stated design and analysis, yet
the overall evidential situation is weaker than it appears because the broader process that
produced that final test has not been disclosed. Consequently, the problem is not exploration
itself, but undisclosed exploration, as readers cannot assess what the main study truly tested

when the pilot history that shaped design or analytic choices is obscured.
3.3. The Case for Transparency

Across both inferential approaches discussed above, the core requirement is that pilot
evidence be used in a principled manner. For this reason, transparency is a solution for both
fragile inferences and strategic misuse. When substantive design or analytic choices are justified
on the basis of pilot findings, readers and reviewers need sufficient information to evaluate
whether those inferences are warranted. This entails being explicit about what the pilot was
designed to reveal, the inferential limits it faces, which data will be part of the pilot versus the
main study, and the kinds of updates or downstream decisions it can reasonably support.
Without such information, pilot-informed choices become effectively opaque: the main study
can appear carefully planned while the evidential basis for its design decisions remains largely

invisible.
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Given the loose definition of piloting and variation across subfields, one might intuitively
advocate for strict boundaries around what counts as piloting. This is not the approach we take.
The defining feature of a pilot is functional: it is conducted to obtain information needed to
support a subsequent main study, and that informational target can vary widely. Accordingly,
many limitations emphasized here are not limitations of piloting per se, but of the scientific and
statistical methods deployed within pilots. Fully formalizing “piloting” would require drawing
boundaries around an open-ended set of preparatory practices, which is unlikely to be feasible
or valuable. Instead, we propose a singular boundary: whenever a pilot study is used as evidence
to motivate substantive choices in a main study, it should be treated as part of the evidential

record and reported transparently.

Handley-Miner et al. (2025) argue that routine disclosure of piloting should become standard
and outline concrete steps to facilitate this reporting. For example, they suggest including a
brief pilot-transparency statement in the manuscript that summarizes whether pilots were
conducted and how they informed the main study, and sharing materials and de-identified pilot
data when feasible. More generally, these goals require reporting templates and explicit journal
guidance so authors are not penalized for disclosing pilots. Such practices would make visible
the selection processes that shape main studies, reduce file-drawering of pilot outcomes, and
help readers gauge how informative a study is. Most importantly, transparent reporting
preserves the link between validity concerns and methodological adjustments, as it allows
readers to see not only that piloting occurred but how it was used to address specific threats to

validity.
4. Limitations and Open Questions

Our argument for piloting as a tool for strengthening validity has limitations. First, there is

relatively little systematic evidence on how piloting is practiced across psychological subfields.
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Survey work suggests that piloting is rarely reported, and that what counts as a pilot varies
widely (Pilot Reporting Task Force, 2024). However, a lack of reported pilots does not
necessarily imply that piloting occurred behind the scenes. In some areas, pilots may be
uncommon due to resource constraints or field norms and lack of perceived value. Moreover,
the practice of piloting ranges from brief technical checks to substantial preliminary studies
with different evidential weights. More descriptive work and publication audits are needed to

map the frequency, design, decision role, and reporting quality of pilot studies in psychology.

Second, calls for more and better piloting have resource and incentive implications. Well-
designed pilots require time, funding, and participant access, and may be particularly infeasible
in costly paradigms or hard-to-reach populations. Pilots are also less visible and rewarded than
main studies, so increasing reliance on piloting without changes in incentives could widen
inequalities by favoring better-resourced labs. Addressing this likely requires policy shifts
beyond individual practice (Gartner et al., 2024), including support from funders and journals

and potentially dedicated outlets for methods and materials.

Third, piloting is only one tool among several for addressing validity problems. For some
questions, methods such as simulations (e.g., Pfaffel et al., 2016), meta-analyses (e.g., Farrar et
al., 2020; Roth et al., 2005), or using existing large-scale datasets may more efficiently provide
relevant information. Our goal is to encourage the uptake of piloting and its transparent

reporting, but not to prescribe it as a single workflow.

Finally, open questions remain about how piloting should be defined and reported. Because
piloting derives its value from versatility, this looseness is not a problem in itself. For example,
checking whether a validated in-person study works online is necessarily different from assessing
whether a novel questionnaire is understandable to lay audiences. Rather than standardizing a
single approach, we advocate clearly operationalizing and reporting how piloting was conducted.

A pragmatic starting point is a brief pilot-transparency statement indicating whether pilot data
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informed the reported study, how they shaped key decisions, and, when feasible, where to find
the pilot’s materials and data (Handley-Miner et al., 2025). Future work could categorize pilot
types across subfields and test which reporting levels best balance informativeness and reader

needs.
5. Conclusion

Concerns about validity have spurred the proliferation of tools for identifying threats, but
researchers still need concrete ways to test out their planned study in time to make adjustments.
We propose that piloting be treated as methodological due diligence: a structured way to learn
about one’s own study in advance, and a form of scientific evidence when used to justify
substantive design or analytic choices. When piloting is conducted with disciplined aims and
reported transparently, it can help researchers identify validity threats early, reduce guesswork
in study planning, and avoid common pitfalls in practice. Piloting, understood in this way,

should play a central role in psychologists’ methodological toolkit.
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