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The development of appropriate measurement instruments represents a foundational
challenge for ESM research, particularly when investigating constructs that have
traditionally been assessed through standard questionnaires in cross-sectional
paradigms (this thesis).

Significant associations at both levels of analysis [within-person and between-person]
suggest that the importance of honesty-related goals operates through both intra-
individual mechanisms (momentary variations in goal activation) and inter-individual
mechanisms (stable differences in the priority attributed to honesty-related goals) (this
thesis).

The analysis of ESM data from romantic couples presents unique methodological
challenges, as the data structure involves multiple levels of nesting: repeated
observations are nested within individuals, and individuals are nested within dyads (this
thesis).

The tobit model not only provides a more appropriate statistical solution but also reflects
the phenomenological complexity of real-life experiences by recognizing the existence
of psychological states that extend beyond the artificial boundaries of measurement
tools (this thesis).

The ability to accurately capture psychological processes in daily life enables more
precise clinical decision-making and the development of individualized treatment
approaches (this thesis).

Although most research to date is focused on between-person differences, it has
become increasingly clear that within-person variation is important as well (and
that understanding the mechanisms involved in between-person differences are not
necessarily the same as those involved in within-person differences (Inez Myin-
Germeys and Peter Kuppens, Introduction to the Open Handbook of Experience Sampling
Methodology, 2022).

The relative lack of transparency in reporting ESM protocols is likely to undermine the
replicability of ESM studies and the assessment of their feasibility in severe mental
disorders (Hugo Vachon et al., 2019).

If psychiatrists and psychologists are to make a contribution to positive mental health,
they will have to pay more attention to what people do as they go through their one and
only life (Mihaly Csikszentmihalyi, 1991).

Het enige wat het oog begrijpt dat is verschil (The only thing the eye comprehends is
difference) (Jan Andriesse, Hollands Licht).

For whatever deserves to exist deserves also to be known, for knowledge is the image of
existence; and things mean and splendid exist alike (Francis Bacon).

The Earth is Round (p<.05) (Jacob Cohen, 1994).
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There are two possible outcomes: if the result confirms the hypothesis,
then you’ve made a measurement. If the result is contrary to the hypothesis,
then you’ve made a discovery.

Enrico Fermi
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EXPERIENCE SAMPLING METHODOLOGY AND ITS
CHALLENGES

The Experience Sampling Method (ESM), also known as Ecological
Momentary Assessment (EMA), has gained increasing prominence in
psychological research over recent years (Bolger & Laurenceau, 2013;
Hamaker & Wichers, 2017; Trull & Ebner-Priemer, 2014). The last decade
has witnessed a particularly marked proliferation of ESM research pub-
lications, with growth rates that appear to exceed the broader expansion
of scientific publishing as a whole (Fritz et al., 2024). The ESM approach
offers significant advantages over cross-sectional studies, as it enables
researchers to collect real-time data on variables of interest as they nat-
urally occur in participants’ daily lives, typically through brief, repeated
assessments completed on smartphones at multiple points throughout
the day. By capturing participants’ emotions, behaviors, experiences, and
contextual circumstances in the moment, ESM provides high ecological
validity and substantially reduces the retrospective recall biases inherent
in traditional assessment methods (Lucas et al., 2021). ESM approaches
have revealed crucial insights into personality processes that would not
be detectable through cross-sectional or less intensive designs (Trull &
Ebner-Priemer, 2020). They allow researchers to distinguish between-
person differences (how people differ from each other on average) from
within-person processes (how an individual’s states fluctuate over time
and in response to situations) (Conner et al., 2009; Viechtbauer, 2022).
This distinction is fundamental for understanding personal dynamics
and has important implications for interventions (Schuurman, 2023).

However, ESM research also presents unique analytical challenges. The
intensive longitudinal data generated by ESM studies involve complex
nested structures, including repeated observations within individu-
als, that can be further nested in different groups. These complex data
structures necessitate the application of specialized statistical methods
(Viechtbauer, 2022). In fact, studying dyadic or even more complex in-
terpersonal (e.g., family) processes benefits significantly from the use
of ESM methodology (Ebner-Priemer et al., 2009; Laurenceau & Bolger,
2005). However, there are still many unresolved issues, such as defining
the levels of analysis and disentangling within-dyad from between-dyad
effects, and the choice of the most appropriate analytical approaches
that would satisfy both theoretical and statistical requirements (Thorson
et al., 2018). Another demanding aspect of ESM research is designing
relevant questionnaires, which requires not only conceptual precision
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and methodological rigor but also the ability to anticipate the practical
challenges and patterns that may emerge throughout the data collection
process (Eisele et al., 2022). An additional methodological gap in ESM
studies stems from the fact that many variables of interest in ESM re-
search, especially in the field of psychopathology, exhibit highly skewed
distributions with floor or ceiling effects (Haslbeck et al., 2023). These
distributional characteristics can violate assumptions of standard statis-
tical models, potentially leading to biased estimates and incorrect con-
clusions (Baird et al., 2006; Dejonckheere et al., 2024). The aim of this
thesis is to apply advanced ESM methods and data-analytical approaches
to the study of personality and emotional dynamics, considering the
abovementioned challenges

DEVELOPMENT AND VALIDATION OF ESM
MEASUREMENTS

Traditional self-report questionnaires, despite typically undergoing
comprehensive validation, are generally incompatible with ESM research
due to their extensive length and fundamentally different measurement
objectives. Specifically, conventional instruments focus on retrospective
trait assessment, whereas ESM questionnaires are designed to capture
momentary experiences and states (Eisele et al., 2025). However, ESM
questionnaire development cannot be approached only by shortening and
adapting existing retrospective scales. The method demands principled
decisions about item content, temporal contextualization, response
formats, and sampling schemes (Wright & Zimmermann, 2019). Addi-
tionally, the need for brief, contextually appropriate items suitable for
repeated administration without causing participant fatigue creates ten-
sion between comprehensiveness and practicality (Fritz et al., 2024).

Assessing the psychometric properties of new ESM questionnaires is an
important analytical step, which, however, is rarely done in the existing
literature (Degroote et al., 2020; Hall et al., 2021). Both basic and applied
research frequently employ the problematic practice of selecting items
based on their presumed relevance to target constructs, often without
conducting a comprehensive psychometric evaluation to establish their
validity and reliability (Leertouwer et al., 2025; Wright & Zimmermann,
2019). Hall and colleagues (2021) found that over half of published ESM
studies failed to report reliability or validity indices, with many providing
insufficient detail about item content, response formats, and temporal
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instructions. The validation of dynamic statistics has been conducted
almost exclusively with momentary ratings of emotions (Houben et al.,
2015), leaving their validity largely undemonstrated for other psychologi-
cal domains such as personality trait expression, interpersonal behavior,
or situational experiences. The heterogeneity in measurement approaches
across studies, while partly reflecting diverse research questions, often
stems from inadequate attention to psychometric principles rather than
theoretical considerations (Fritz et al., 2024). A lot of confusion also
comes from the need to associate the levels of reliability estimations with
the levels of the main analysis (between and/or within), as well as from
the multiple techniques to assess reliability that exist in the literature
(Castro-Alvarez et al., 2025). The lack of both expert consensus about
how to determine such properties and already validated ESM question-
naires creates the need for studies where ESM questionnaires are created
with transparency and based on empirical evidence (Dejonckheere et al.,
2022; Fritz et al., 2024).

Traditional psychometric frameworks prove inadequate for ESM data
because they were designed for between-person comparisons rather
than within-person fluctuations over time (Dejonckheere et al., 2022).
ESM items possess distinct characteristics that necessitate specialized
methodological considerations compared to traditional questionnaire
items (Degroote et al., 2020; Horstmann & Ziegler, 2020). A fundamental
distinction is that ESM items are administered repeatedly within real-
world contexts, which can magnify methodological challenges that may
also affect traditional questionnaires but remain less apparent in single-
administration formats (Eisele et al., 2025).

The importance of rigorous ESM questionnaire development extends be-
yond purely methodological concerns. Unreliable measurements critically
compromise data quality, leading to biased parameter estimates, attenu-
ated effect sizes, reduced statistical power, and increased sample size
requirements (Dejonckheere et al., 2022; Wright & Zimmermann, 2019).
There are relatively few studies that demonstrate the necessary attention
to these methodological issues (e.g., Gander et al., 2025; Lenferink et
al., 2022), but they still represent rare examples of proper psychometric
evaluation of ESM items. Insufficient reporting on ESM item develop-
ment and evaluation practices undermines researchers’ ability to assess
the validity of study conclusions, enables the proliferation of poorly
constructed items across subsequent studies, and consequently impedes
the advancement of cumulative scientific knowledge (Vogelsmeier et al.,
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2024). These issues impede scientific progress in understanding psycho-
logical dynamics and limit the development of personalized interventions
that depend on accurate real-time assessment.

Addressing these ESM implementation challenges requires confront-
ing a fundamental but often neglected prerequisite: the availability of
psychometrically validated measures specifically designed for intensive
longitudinal assessment. While ESM research has proliferated across
psychological domains, the field has frequently relied on ad hoc ad-
aptation of existing trait questionnaires to momentary formats, with
limited systematic investigation of whether such translations preserve
construct validity, maintain factorial structure, or capture meaningful
within-person variation rather than measurement artifacts (Hamaker,
2012; Wright & Zimmermann, 2019). This practice becomes particularly
problematic for complex personality constructs that encompass multiple
facets, involve both trait-like dispositions and process-like mechanisms,
and manifest differently across temporal scales. The development of
ESM-appropriate measures therefore requires a systematic, multi-stage
approach: first establishing comprehensive cross-sectional instruments
through transparent, bottom-up procedures that ensure ecological valid-
ity and minimize researcher bias; second, identifying the motivational
or process-level mechanisms through which stable traits translate into
behavioral tendencies; and third, validating adapted measures at the
momentary level while demonstrating that they capture genuine within-
person dynamics rather than merely reflecting participant confusion
about temporal framing or statistical artifacts of repeated measurement.
This thesis adopts precisely such a sequential framework, using Hones-
ty-Humility as an empirical case study to demonstrate a generalizable
methodology for developing theoretically grounded, psychometrically
robust, and behaviorally predictive measures suitable for intensive longi-
tudinal research.

INTERPERSONAL ESM: THE CASE OF DYADIC
RELATIONSHIPS

Beyond individual personality processes, ESM research enables the in-
vestigation of interpersonal dynamics — how people’s psychological
states are linked to those of close others. Romantic relationships pro-
vide a particularly important context for such an investigation (Liu et
al., 2021; Rauers & Riediger, 2023). Partners in romantic relationships
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continuously influence each other’s emotional experiences through daily
interactions, creating dynamic emotional systems that extend beyond
individual boundaries (Butler, 2011).

ESM has substantially enriched couple research by enabling the capture
of naturally occurring relationship dynamics within their ecological
contexts, providing unprecedented insights into daily-level processes
such as emotional transmission, coregulation, and temporal fluctuations
in intimacy that traditional cross-sectional approaches cannot detect
(Laurenceau & Bolger, 2005; Schoebi & Randall, 2015). This methodol-
ogy allows researchers to examine how intimate relationships shape
partners’ experiences over time while minimizing retrospective biases
and capturing contextual influences as they naturally unfold (Butler &
Barnard, 2019).

However, ESM in dyadic research presents substantial analytical and
methodological challenges. The nested structure of dyadic data — with
observations nested within persons, and persons nested within couples
— requires sophisticated approaches, such as multilevel modeling (MLM)
or multilevel structural equation modeling (SEM), to address non-inde-
pendence between partners (Ledermann & Kenny, 2017). Critical techni-
cal considerations include distinguishing between distinguishable versus
indistinguishable dyads, selecting appropriate lag lengths and interval
timing to capture underlying processes, handling missing data effectively,
and choosing the appropriate analytical model considering its underlying
assumptions (Helm et al., 2018). Moreover, dyadic ESM studies require
careful choices in terms of theoretical framework, as well as in terms of
statistical decisions, such as handling autocorrelation, or estimation of
a single or separate models (Thorson et al., 2018). Additional challenges
encompass participant compliance and potential reactivity to intensive
measurement, power requirements for detecting often small effect sizes,
and the computational complexity of analyzing higher-order interactions
(Laurenceau & Bolger, 2005). Considering all these complexities, more
dyadic ESM studies are needed to provide evidence on the feasibility of
this type of research.

THE PROBLEM OF SKEWED DATA IN ESM STUDIES

ESM studies routinely encounter right-skewed distributions when mea-
suring psychological constructs such as negative affect, psychopatho-
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logical symptoms, and other bounded emotional states (Haslbeck et al.,
2023; Mestdagh & Dejonckheere, 2021; Siepe et al., 2025). These distri-
butional patterns manifest as pronounced floor effects, where substantial
proportions of observations cluster at minimum scale values, with ceiling
effects occasionally observed at the opposite extreme (e.g., Wang et al.,
2008). The prevalence of such skewness stems from multiple sources,
including scale boundary constraints, item formulation considerations,
temporal sampling parameters, and insufficient construct relevance to
participants’ daily experiences (Dejonckheere et al., 2024; Haslbeck et
al., 2023).

The consequences of ignoring these distributional characteristics extend
far beyond statistical technicalities to fundamental misinterpretations of
psychological phenomena. Most critically, bounded rating scales can cre-
ate artificial structural dependencies between mean levels and maximum
possible variability, generating spurious associations that can lead to
entirely incorrect scientific conclusions (Baird et al., 2006; Dejonckheere
et al., 2024; Mestdagh et al., 2018). A compelling example is provided
by Kalokerinos et al. (2020), who demonstrated that the previously es-
tablished association between neuroticism and emotional variability may
have been largely artifactual: when controlling for mean levels of nega-
tive emotions, this relationship disappeared entirely, revealing that the
apparent association was apparently just a consequence of bounded scale
measurement rather than a genuine psychological process.

Standard linear mixed-effects models, a common statistical tool in ESM
research, can be problematic when applied to such skewed data because
core statistical assumptions of such models, including normality of
residuals and random effects, are often violated when floor or ceiling
effects are present, leading to systematically biased parameter esti-
mates, attenuated effect sizes, and distorted intercept-slope correlations
(Terluin et al., 2016). This problem, therefore, necessitates an alternative
statistical approach that can effectively handle the nature of bounded
psychological data and ensure more reliable estimates.

AIMS AND OUTLINE OF THIS THESIS

This thesis examines the recent applications of ESM in various domains.
First, it demonstrates how intensive longitudinal methods can advance
our understanding of personality dynamics through the creation and
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validation of an ESM questionnaire in a bottom-up procedure. Second, it
illustrates the application of ESM in dyadic research by focusing on the
emotional interdependence of partners in romantic relationships. Finally,
the work addresses methodological issues of applying the standard linear
mixed-effects model to skewed ESM data and proposes an alternative
theoretical and statistical approach. The thesis is organized into five em-
pirical chapters, grouped in three parts.

PART I: SYSTEMATIC BOTTOM-UP DEVELOPMENT
OF HONESTY-HUMILITY MEASURES

Chapters 2, 3, and 4 form an integrated sequence focused on developing
and validating measures of Honesty-Humility suitable for both cross-
sectional trait assessment and intensive longitudinal research. These
chapters share a common methodological philosophy: using systematic,
bottom-up approaches to ensure that measures capture constructs as
they naturally manifest in language and experience.

The development of appropriate measurement instruments represents a
foundational challenge for ESM research, particularly when investigat-
ing constructs that have traditionally been assessed through standard
questionnaires in a cross-sectional paradigm. Chapters 2 and 3 address
the initial stage of this challenge systematically by developing two
complementary cross-sectional measures of Honesty-Humility that are
theoretically grounded, psychometrically robust, and possess character-
istics that make them particularly suitable for subsequent adaptation to
intensive longitudinal contexts. Both chapters adopt a transparent, bot-
tom-up methodology that prioritizes participant-generated content over
researcher-imposed theoretical frameworks, thereby minimizing inves-
tigator bias and enhancing ecological validity. These measures establish
the empirical and conceptual foundation that Chapter 4 then leverages
to construct a fully validated ESM questionnaire capable of capturing
momentary fluctuations in honest and dishonest states. This sequential
approach—developing rigorously validated cross-sectional instruments
before adapting them to ESM contexts—represents a paradigm shift
from traditional top-down instrument construction, offering a system-
atic template for ESM measure development across personality domains.
The focus on Honesty-Humility—the sixth dimension of the HEXACO
personality model (Ashton & Lee, 2008)—is particularly important for
the personality psychology field due to its demonstrated relevance to
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consequential real-world behaviors including ethical decision-making,
interpersonal trust, and dishonest conduct (Ashton & Lee, 2008; Hilbig et
al., 2013), yet existing measures present significant practical limitations
for repeated momentary assessment.

Chapter 2 presents the development and validation of the Adjective
Checklist of Honesty (ACH), a comprehensive adjective-based measure
that captures the four main facets of Honesty-Humility: Sincerity, Fair-
ness, Modesty, and Greed-Avoidance. We began with an extensive corpus
of Italian adjectives potentially related to Honesty-Humility, drawn from
previous lexical studies and expanded through systematic examination
of semantic spaces and dictionaries. Five independent expert raters then
judged how well each adjective represented each facet, providing an ob-
jective basis for item classification. This bottom-up procedure yielded
a 22-item scale, which we validated across multiple studies using self-
reports, informant-reports, and associations with theoretically relevant
constructs. Importantly, our work addresses ongoing debates about the
relationship between Honesty-Humility and Truthfulness, demonstrat-
ing that Truthfulness is conceptually indistinguishable from the Sincer-
ity facet in natural language use - a finding with important implications
for how we understand and measure this trait.

Chapter 3 addresses a fundamental limitation in contemporary personal-
ity research: the predominant focus on what people are like (trait de-
scriptions) at the expense of understanding why they behave as they do
(motivational processes). While traits such as Honesty-Humility describe
stable patterns of individual differences, they provide limited insight
into the goal-directed processes through which dispositions translate
into concrete actions in specific situations. According to integrative
frameworks such as Whole Trait Theory (Fleeson & Jayawickreme, 2015)
personal goals represent a critical intermediate level of analysis between
abstract trait descriptions and observable behaviors—they capture what
individuals are striving toward or attempting to avoid, thereby serving
as the proximal motivational mechanisms that govern behavioral enact-
ment.

Chapter 3 extends the systematic approach from Chapter 2 to uncover the
motivational core of Honesty-Humility, developing the Goals for Honesty
and Goals for Dishonesty (GH/GD) questionnaire. Following a similar
bottom-up methodology, we used personality-descriptive adjectives as
prompts to elicit goal statements from 250 participants, generating over
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9,000 textual responses. We then employed a combination of natural
language processing algorithms and independent rater classifications
to identify and organize these goals into meaningful categories. This
process revealed 48 goal classes potentially related to Honesty-Humility,
for which we developed 191 preliminary questionnaire items. In a second
study with 300 participants, we refined this set by examining empirical
associations between goals and adjective-based personality assessments,
retaining 21 goals (17 related to honesty, 4 to dishonesty) assessed by 78
items that showed specific associations with Honesty-Humility. A third
validation study (N = 300) demonstrated that these goals predicted self-
reported behavioral tendencies, informant-reported lying behavior, and
actual dishonest behavior in an incentivized cheating task. This finding
indicates that motivational constructs capture variance in behavioral out-
comes that stable dispositional measures systematically miss. Crucially,
we demonstrated that goals for honesty and goals for dishonesty rep-
resent distinct motivational orientations rather than opposite poles of a
single continuum, indicating that individuals can simultaneously endorse
approach-oriented strivings toward honesty and possess varying levels
of temptation or motivation toward dishonesty. These findings provide
empirical support for the theoretical proposition that comprehensive
understanding of personality requires moving beyond trait taxonomies
to examine the goal structures and motivational processes through which
dispositions become manifest in everyday actions.

Chapter 4 completes this measurement development sequence by adapt-
ing the GH/GD questionnaire for use in intensive longitudinal research.
We created an ESM/EMA version (GH/GD-EMA) by selecting 21 goal items
suitable for capturing momentary variations in goal importance and
reformulating them to assess importance “during the last hour” rather
than in general. In a 15-day ESM study involving 198 participants who
received five daily prompts, we systematically examined the psychomet-
ric properties of this adapted measure. Multilevel confirmatory factor
analyses evaluated the factor structure at both the within- and between-
person levels, revealing a two-factor structure (GH and GD) that repli-
cated across both levels of analysis. We estimated reliability separately
for the within- and between-person components using multilevel factor
analysis frameworks, demonstrating acceptable reliability at both levels
for honest goals, though lower within-person reliability for dishonest
goals. Most importantly, we validated the measure by demonstrating
that momentary goal importance robustly predicted Honesty-Humility
states both contemporaneously and temporally, and that changes in
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goals during the ESM period predicted trait-level change from pre- to
post-assessment through their effects on state changes. This validation
provides strong evidence that the GH/GD-EMA successfully captures the
dynamic motivational processes underlying Honesty-Humility as they
unfold in daily life.

Together, these three chapters demonstrate the value of systematic,
bottom-up approaches to measurement development. By starting from
natural language use (Chapter 2) and participant-generated goal state-
ments (Chapter 3), ensuring alignment with theoretical definitions
through expert ratings, and rigorously validating measures through
multiple methods, including intensive longitudinal designs (Chapter
4), we developed a suite of instruments that capture Honesty-Humility
at multiple levels—from stable traits to dynamic goals to momentary
states. This integrated measurement approach provides the foundation
for examining personality processes as they unfold in daily life.

It is important to mention that the integrated approach across Chap-
ters 2, 3, and 4 also addresses a critical theoretical gap in contemporary
personality research: the need to understand personality constructs not
merely as stable between-person differences, but as multi-level phenom-
ena encompassing traits, motivational processes, and momentary states
that dynamically unfold in daily life. This comprehensive examination
of Honesty-Humility holds particular theoretical significance for several
reasons. First, Honesty-Humility represents the most recent major addi-
tion to structural models of personality, yet remains underexplored rela-
tive to the Big Five dimensions, with substantial debate continuing re-
garding its facet structure, discriminant validity from related constructs,
and the psychological processes through which it manifests in behavior
(Ashton & Lee, 2020; Thielmann et al., 2020). Second, unlike traits such
as Extraversion or Neuroticism where the translation from disposition to
behavior is relatively straightforward, Honesty-Humility encompasses a
complex interplay between moral cognition, self-interest regulation, and
interpersonal orientation that requires examination at multiple levels of
analysis to be fully understood (Hilbig et al., 2013). The distinction be-
tween having honest traits, endorsing honest goals, and enacting honest
behaviors in specific moments represents fundamentally different psy-
chological phenomena that existing research has often conflated through
exclusive reliance on trait-level assessment. Third, understanding the
motivational architecture underlying Honesty-Humility—particularly the
empirical demonstration that goals for honesty and goals for dishonesty
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constitute separate dimensions rather than bipolar opposites—challenges
traditional assumptions about the structure of moral personality and has
direct implications for predicting when individuals will behave honestly
versus dishonestly in real-world contexts. By systematically developing
measures that capture Honesty-Humility at the trait level (stable indi-
vidual differences), process level (motivational goals and intentions), and
state level (momentary fluctuations in daily life), this research provides a
comprehensive empirical test of integrative personality frameworks such
as Whole Trait Theory (Fleeson & Jayawickreme, 2015) and Cybernetic Big
Five Theory (DeYoung, 2015), which propose that complete understand-
ing of personality requires examining characteristic adaptations, goal
structures, and dynamic within-person processes alongside traditional
trait descriptions. Furthermore, the bottom-up, participant-centered
methodology employed across all three chapters ensures that the result-
ing theoretical insights are grounded in how individuals actually expe-
rience and express honesty in natural language and everyday contexts,
rather than being constrained by a top-down framework.

PART II: INTERPERSONAL EMOTION DYNAMICS

Chapter 5 shifts focus to interpersonal processes, examining emotional
interdependence in romantic relationships. Using data from 76 couples
who completed ESM assessments five times daily over a 30-day period,
we investigate both contemporaneous and temporal patterns of emotion-
al interdependence between partners. Results reveal significant interde-
pendence for positive affect but not negative affect, with modest partner
effects that persist across time. Substantial between-couple variability
suggests that emotional interdependence is heterogeneous, highlighting
the need for more nuanced approaches to understanding interpersonal
emotion dynamics.

PART III: METHODOLOGICAL ADVANCES

Chapter 6 addresses a fundamental methodological challenge in ESM
research: the analysis of right-skewed data. Many variables of interest
in ESM studies exhibit floor or ceiling effects, which can lead to biased
parameter estimates when analyzed with standard linear mixed-effects
models. We propose conceptualizing such data as censored manifesta-
tions of underlying latent variables and demonstrate that mixed-effects
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tobit models provide more accurate parameter recovery than standard
approaches. Using both artificially censored data and naturally skewed
negative affect data, we show that tobit models better preserve true ef-
fect sizes and reveal greater individual variability.

In Chapter 7, the main findings of this thesis are summarized and dis-
cussed. This is done in the light of its role in addressing methodological
and applied challenges of ESM research. The thesis will conclude with
directions for future ESM studies.

21
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ABSTRACT

The HEXACO model describes human personality through six major do-
mains, each one further specified by four facets. Honesty-Humility is a
key component of the model, and subsumes facets Sincerity, Fairness,
Modesty, and Greed-Avoidance. Although established and comprehen-
sive measurement tools of HEXACO traits and facets through sentence
items exist, a comprehensive assessment of Honesty-Humility through
adjectives has not yet been developed. We present a novel instrument,
the Adjective Checklist of Honesty (ACH), designed to enhance the as-
sessment of Honesty by incorporating lexical descriptors of its facets,
developed using a systematic approach. In Study 1, we identified a broad
set of potential descriptors of Honesty-Humility facets, and refined it
through independent raters to identify candidate items. In Study 2 (N
= 266), we examined the factorial structure of the candidate items and
developed the final 22-item version of the ACH. In Study 3 (N = 300),
we confirmed the factorial structure of the shortened ACH questionnaire
and collected validity evidence for the new scale. Our studies have im-
portant implications for the assessment of Honesty-Humility, shed light
on the relationships between Honesty-Humility and Truthfulness and,
more generally, showcase the importance of a systematic approach in
constructing assessment scales in personality psychology.

Keywords: Honesty-Humility, Truthfulness, Psycholexical approach,
Adjective Checklist of Honesty
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INTRODUCTION

According to the psycholexical hypothesis, personality traits are encoded
in lexical descriptors (mostly adjectives) found in natural language use
(Allport & Odbert, 1936; Goldberg, 1993, 2002). Looking to define the
factorial structure of personality, current models relied, in fact, on the
analysis of person-descriptive adjectives (e.g., Ashton & Lee, 2001; Cap-
rara & Perugini, 1994; Costa Jr. & McCrae, 1988; De Raad et al., 1998) to
identify a five-factor (e.g., Caprara & Perugini, 1994; McCrae & Costa,
1987) or six-factor (e.g., Ashton, Lee, & Goldberg, 2004) solution. The
six-factor solution is at the basis of the HEXACO model (Ashton, Lee, &
Goldberg, 2004) and has been consistently replicated across languages
and cultures (e.g., Ashton et al., 2006; Ashton & Lee, 2005; Lee & Ashton,
2008) showing to portray the most reliable factorial structure (Ashton &
Lee, 2008, 2020).

Differences between the five-factor solution, also known as Big Five
(Goldberg, 2002), and the HEXACO model, can be traced, besides the
obvious number of factors, also in the semantic content captured by each
factor. The Big Five model encompasses five factors labeled as Extraver-
sion, Agreeableness, Conscientiousness, Neuroticism vs. Emotional Sta-
bility, and Openness to Experience or Intellect, while the HEXACO model
includes Honesty-Humility, Emotionality, eXtraversion, Agreeableness
vs. Anger, Conscientiousness, and Openness to Experience (or Intellect/
Imagination/Unconventionality). Some content overlaps between mod-
els: in particular the Extraversion, Conscientiousness, and Openness to
Experience are similar between models (Lee & Ashton, 2008). Some dif-
ferences appear in the Agreeableness and Emotionality content, which
present a few shifts between the five- and six-factor models (see Lee
& Ashton, 2008, for a detailed discussion of the differences between Big
Five and HEXACO). The most notable difference is, however, the addition
of a sixth factor that emerged from adjectives like honest, sincere, humble,
modest, etc. (and their contraries: dishonest, insincere, immodest, etc.),
labeled Honesty-Humility (Lee & Ashton, 2008).

The HEXACO Personality Inventory-Revised (HEXACO-PI-R), as well
as the shorter HEXACO-100 and HEXACO-60, are widespread question-
naires that have been developed to assess the six HEXACO traits and a set
of four facets for each major trait, plus Altruism vs. Antagonism as an
interstitial facet (Ashton & Lee, 2009; Lee & Ashton, 2004, 2006, 2018).
In the HEXACO-PI-R, Honesty-Humility is operationalized in terms of



32 | Chapter 2

four facets: Sincerity, Fairness, Modesty, and Greed-Avoidance. The role
of these facets is to capture specific aspects of Honesty-Humility (e.g.,
being generous or manipulating others), which reflects a tendency to-
wards prosocial behavior, cooperation, altruism, and avoiding exploiting
others (Ashton & Lee, 2008, 2020; Lee & Ashton, 2008).

Although the Honesty-Humility factor incorporates some aspects previ-
ously coded in the Agreeableness factor (McCrae & Costa, 2008), Agree-
ableness in the five-factor model does not encompass the full content
of Honesty-Humility (see Ashton & Lee, 2007, 2020). In the HEXACO
model, Honesty-Humility and Agreeableness versus Anger are seen as
complementary traits rather than hierarchically ordained (where one
encapsulates the other). In fact, while Honesty-Humility can be ascribed
to a general tendency to avoid exploiting others (active cooperation),
Agreeableness versus Anger has been linked to an individual response
to being exploited by others (reactive cooperation vs. retaliation; Ash-
ton & Lee, 2007; Hilbig et al., 2013). This is particularly evident in the
facet-level description of the two traits in the HEXACO-PI-R model,
which helps to better understand the breadth of content they represent
and the differences between the two traits (Ashton et al., 2009, 2014;
Ashton & Lee, 2007, 2020). On the one hand, the facets of Agreeable-
ness versus Anger denote how one person reacts to being exploited by
others (Patience and Forgiveness), or during negotiations or interactions
with others (Flexibility and Gentleness). On the other hand, the facets of
Honesty-Humility denote the tendency to exploit others through lying
or manipulating (low Sincerity and low Fairness), or to feeling entitled
to a gain, to the point of being willing to exploit others to obtain it (low
Modesty and high Greed - the negative polarity of Greed-Avoidance).
Positive polarities of Honesty-Humility facets are instead reflective of
positive and non-exploitative interactions.

In terms of assessment, the phrased items included in the HEXACO-PI-
R sometimes represent specific situations that might not apply to the
personal experience of the person filling in the questionnaire, but by be-
ing asked in a conditional format (e.g., “I wouldn’t use flattery to get a
raise or promotion at work, even if I thought it would succeed”), require
respondents to engage in reasoning about their potential behaviors in
specified situations. Recently, the HEXACO Adjective Scale (HAS; Romano
et al., 2023) has been introduced as an alternative measure that assesses
each HEXACO trait with 10 person-descriptive adjective items (e.g., “at-
tentive”). Adjectives offer a different and more decontextualized way to
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assess personality, with adjectival self-ratings presumably representing
an implicit aggregation of behavioral patterns demonstrated across di-
verse circumstances and contexts.

While the HAS includes adjectives related to Honesty-Humility, it, how-
ever, does not cover the facet structure of the trait in its full extension.
Among the HAS adjectives, a few can be associated with Honesty-Hu-
mility facets: sincere is clearly related to Sincerity, while humble, haughty,
and snob can be related to Modesty, even if humble maintains also some
connections with Greed-Avoidance, which seems to be represented solely
by greedy. There seems to be no adjective assessing specifically facet
Fairness in the current HAS scales. The remaining adjectives, like hon-
est, dishonest, loyal, faithful, and hypocrite seem to relate to a more general
conceptualization of Honesty, which cannot be directly connected to a
specific facet. Given the relevance of the facets for the correct concep-
tualization and measurement of Honesty-Humility, the first aim of this
work is developing the Adjective Checklist' of Honesty (ACH), an analog
of the HAS focusing specifically on lexical descriptors of honesty and its
facets.

Since the identification of a sixth broad trait across languages and cul-
tures, alternative labels have been considered for this dimension, until
“Honesty-Humility” was chosen as a suitable descriptive name that
could capture the essence of this personality dimension (Ashton et al.,
2000; Ashton, Lee, Perugini, et al., 2004). Whereas substantial portions
of this factor’s content align with common conceptualizations of hon-
esty, certain aspects that individuals might consider central to honesty
may remain tangential to this dimension. This debate still reverberates
in the current discussion around the precise conceptualization of Hon-
esty-Humility (Miller et al., 2021). A key issue concerns the discrepancy
between the everyday meaning of “honesty” — which primarily relates
to truthfulness, authenticity, directness, and avoiding deception—and
its conceptualization and measurement within Honesty-Humility. For
instance, the HEXACO-PI-R items assessing the Sincerity and Fairness
facets, which are conceptually closest to Truthfulness, tend to focus
more on exploitative behaviors than on truthfulness itself (Fleeson et
al., 2022). This has led some scholars to argue that Truthfulness may

1 We would like to clarify that, consistent with what we have done in the past (Costantini et
al., 2015), we used the term “checklist” to indicate an instrument in which the respondents
indicate the extent to which each adjective describes them on a multi-point scale, rather than
an assessment in which the respondents indicate which items they consider accurate (i.e., by
giving a checkmark to some adjectives and not others), as the term checklist might suggest.
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be underrepresented in assessments of Honesty-Humility, prompting
suggestions to rename the trait as “Benevolence / Simplicity” (Fleeson,
2020).

Empirical findings on the relationship between Honesty-Humility and
Truthfulness have been mixed. Some studies suggest that Honesty-
Humility is associated with Truthfulness regardless of prosocial con-
siderations and benevolence (Thielmann et al., 2024). Others indicate
that individuals high in Honesty-Humility may lie for prosocial reasons
(Choshen-Hillel et al., 2020; McArthur et al., 2022, 2024; Paul et al.,
2022; Scigata et al., 2020). The second aim of this study is thus to further
examine the relationships between Truthfulness and Honesty-Humility.
To this end, we considered Truthfulness alongside the four existing
Honesty-Humility facets and investigated whether an adjective-based
assessment of Truthfulness could be generated without excessive con-
ceptual overlap with respect to the other facets. Furthermore, we decided
to include in the ACH a larger set of adjectives representing Truthfulness,
to obtain a measure that would represent this aspect more clearly.

Throughout our work, we followed a transparent and documented item
selection process (Flake & Fried, 2020). Studies 1 and 3 were preregis-
tered. Study 2 was part of a larger study that included other measures
not analyzed here. Preregistrations, data, and analysis code are available
at

https://osf.io/94wér/overview?view_only=df7beag7fc5145ee8bbgad3f73
bdfe2s.

STUDY 1: IDENTIFICATION OF DESCRIPTORS OF
HONESTY-HUMILITY FACETS

The aim of Study 1 was to generate an initial set of candidate items to
assess honesty and its facets. Personality-descriptive adjectives have
been previously used to investigate different aspects of personality,
including HEXACO traits (e.g., Ashton, Lee, & Goldberg, 2004; Ashton
& Lee, 2005; Costantini & Perugini, 2018; Perugini & Leone, 2009; Ro-
mano et al., 2023). Previous attempts, however, did not consider the full
complexity of the Honesty-Humility trait or its relationship with the
general construct of honesty and truthfulness. We, therefore, started by
identifying a comprehensive set of adjectives related to honesty and its
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facets, and we aimed at reducing this number, relying on the evaluation
of expert judges in order to identify adjectives that could describe spe-
cific facets of honesty. In doing so, we closely examined the conceptual
overlap between Truthfulness and the four Honesty-Humility facets to
examine whether Truthfulness could be assessed as an additional facet
of Honesty-Humility or whether Truthfulness-related content should be
embedded within the existing facets.

MATERIALS AND METHODS

Materials

We identified an initial list of adjectives related to Truthfulness (or lack
thereof) and the facets of Honesty-Humility as defined in the HEXACO
(Ashton & Lee, 2008), starting from previous lexical work (Ashton, Lee,
& Goldberg, 2004; Ashton et al., 2006; Caprara & Perugini, 1994; Lee &
Ashton, 2008; Romano et al., 2023). Adjectives extracted from previous
work on the English language were translated by the authors. Some ad-
jectives were translated into multi-word expressions in order to preserve
the original meaning (e.g., “goodhearted” translates as “una persona di
buon cuore” - a person with a good heart). We further expanded the
initial list inspecting one of the available semantic spaces for the Ital-
ian language (WEISS, Marelli, 2017) and dictionaries. We identified an
initial list of 120 adjectives potentially related to Honesty-Humility and
its facets. The preregistration file mentions 122 adjectives, because two
adjectives (“altruista/altruistic” and ‘“degno di fiducia/trustworthy”)
were included twice due to an oversight in programming the study: We
only retained the ratings of their first occurrence.

We further included six items from each HAS scale, excluding Honesty-
Humility, balanced by trait pole. The resulting 30 adjectives served as
controls, to better identify adjectives that were specifically relevant to
Honesty-Humility and not also to other traits. See OSF Supplement for
the full list of adjectives.

Procedure

Five independent experts with a record of publication in Personality
Psychology received a definition of the four main facets of Honesty-
Humility and of Truthfulness. The definition of Honesty-Humility facets
were adapted from Lee and Ashton (2008), whereas the definition of
Truthfulness was adapted from Miller et al. (2021, pp. 7-8), considering
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the tripartite conception of honesty introduced by Cooper and colleagues
(2023). The raters indicated the extent to which each of 150 adjectives
was representative of the negative vs. the positive pole of different facets
of Honesty-Humility plus Truthfulness, on an 11-point scale. For exam-
ple, in the case of sincerity, the scale ranged between -5 ([representative
of] insincerity) and +5 ([representative of] sincerity). The midpoint 0 was
used to indicate that the adjective was non-representative [of sincerity].
Study materials are available in the OSF Supplement Si1. All studies were
implemented in the QualtricsXM platform, and data were analyzed in the
R environment (4.2.2; R Core Team, 2022).

Results

First, we assessed inter-rater agreement by computing the intraclass
correlations across facets and for each facet separately. The ratings were
highly consistent (overall across-facet ICC(2,5) = .93; Truthfulness ICC
(2,5) = .96; Sincerity ICC(2,5) = .96; Fairness ICC(2,5) = .91; Greed-
Avoidance ICC(2,5) = .88; and Modesty ICC(2,5) = .91).

We averaged judgments across raters and, for ease of interpretation, we
normalized them to vary between -1 (the adjective represents the nega-
tive pole of the facet) and 1 (the adjective represents the positive pole of
the facet). The ratings of adjectives on the four facets showed positive
correlations, as it could be expected since they pertained to the same
overall dimension of Honesty-Humility (Table 1). Notably, the ratings of
Truthfulness and Sincerity showed a nearly perfect correlation of r = .97.
This result indicated that Truthfulness and Sincerity could not be distin-
guished. For this reason, we decided to deviate from the preregistration
and merge the ratings of Truthfulness and Sincerity into a single rating,
thus focusing on a four-dimensional space: Greed-Avoidance, Modesty,
Fairness, and Sincerity, instead of a five-dimensional one separating
Truthfulness and Sincerity.

We projected each adjective into the four-dimensional space and esti-
mated the Euclidean distance of each adjective from the center of the
space. For brevity, we call this index Center-distance (C-distance). The
C-distance allowed quantifying the extent to which each adjective was
generally representative of Honesty-Humility: Adjectives close to the
center of the space (with a C-distance near zero) were not representative
of any facet of Honesty-Humility, whereas those distant from the center
could represent a facet or a combination of facets. We also quantified the
Euclidean distance between each adjective and the pole of a facet that
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was the closest to the adjective. Lower values indicate adjectives that are
very representative of the pole of a facet. For brevity, we call this index
Facet-distance (F-distance; for a conceptually similar approach, see Gal-
lucci & Perugini 2007). The F- and C-distances of adjectives are repre-
sented in Figure 1, exact values are reported in OSF Supplement S2.

Table 1. Study 1, Correlations among average ratings.
Greed-Avoidance Truthfulness Modesty Fairness Sincerity

Greed-Avoidance 1

Truthfulness WA Sototo 1

Modesty ik luial .32k %k 1

Fairness 8% ** Lkl LOEFE 1

Sincerity .56%*% LQ7HEH 36%** L7 8% E* 1

Note. * p < .05, ** p < .01, ¥** p <.001

Our pre-registered hypothesis was that the C-distance of the 120 adjec-
tives selected to represent Honesty-Humility would be, on average, larger
than that of the 30 control adjectives. The hypothesis was confirmed,
with average C-distance = .85 (SD = .30) for honesty-related adjectives
and .10 (SD = .12) for controls, as indicated by a Welch’s independent
samples t-test, t(119.77) = 21.52, p < .001, to correct for unequal vari-
ances.

We selected a subset of adjectives that were the best representative of
each of the four facets of Honesty-Humility considered. First, we decided
to limit our search to adjectives whose C-distance was larger than that
of each of the 30 control adjectives. We then retained adjectives starting
from those with the lowest F-distance to the pole of the facet, but we
also kept an eye on breadth of content (i.e., we avoided adjectives that
were too close in meaning, if adjectives that captured other nuances of
the facet were also available at a relatively short distance, see Table S1
in Supplementary Materials). Six adjectives were retained for each of the
facets (three for the positive and three for the negative pole of each facet)
and twelve adjectives to represent Sincerity, encompassing Truthfulness
(also balanced by pole). Of them, three were part of the HAS, and 27 were
new. These adjectives served as the initial set of items for developing the
ACH (see Table 2).
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Figure 1. Visualization of the 150 adjectives in the four-dimensional space. Each
dot represents a single adjective. The blue diamond is the adjective “vero” (true),
which was identified as representative of Sincerity for its low F-distance from
positive pole of this facet; the red circle is the adjective “menzognero” (liar), rep-
resentative of Insincerity for its low F-distance from negative pole of the facet.
The green triangle is the adjective “righteous” (retto) representative of many as-
pects of honesty at once, as indicated by its high C-distance, whereas the brown
square is the control adjective “calmo” (calm), which is not representative of any
aspect of honesty, as indicated by its null C-distance.
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Table 2. Study 1. List of 30 adjectives to serve as an initial pool for developing the

ACH.
Facet

Fairness

Unfairness

Modesty

Immodesty

Greed-Avoidance

Greed

Sincerity (incl. Truthful-
ness)

Insincerity (incl. falsehood)

Selected Adjectives

imparziale (impartial), obi-
ettivo (objective/unbiased),
giusto (just/fair)

ingiusto (unfair), prepo-
tente (bully), immorale
(immoral)

sobrio (sober/moderate),

modesto (modest), semplice

(simple)

sbruffone (boaster), im-
modesto (immodest), vani-
toso (vain)

senza pretese (unpreten-
tious), generoso (generous),
non avaro (not stingy)

ingordo (greedy), venale
(mercenary), avido*(avid)

vero (truthful), diretto
(direct), franco (frank/can-
did), autentico (authentic/
genuine), sincero*(sincere),
amante della verita (truth-
lover)

menzognero (ly-

ing), in malafede (in

bad faith), falso (false),
ipocrita*(hypocritical),
insincero (insincere), bu-
giardo (liar)

Notes

Since there were only two
adjectives that were closer
to Greed-Avoidance than
to other facets, we selected
avaro (stingy) from the op-
posite pole, greed, and pre-
ceded it with a negation

we decided not to pick verace
(truthful) and schietto (can-
did), because they were very
close to vero (truthful) and
franco (frank/candid) in con-
tent, and attendibile (reliable)
which was also included in
the Adjective Checklist of
Conscientiousness (Costan-
tini et al., 2015)

we decided not to pick
dissimulatore (dissembler),
mendace (mendacious) and
ciarlatano (charlatan), be-
cause they are rarely used
words in spoken Italian

Note. "This adjective is also part of the HEXACO Adjective Scales (Romano et al.,

2023).
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Discussion

The aim of the study was to select an initial set of items covering the
facets of Honesty-Humility. To do so, we collected a list of 120 candidate
descriptors of Honesty. Our initial set of adjectives included all Italian ad-
jectives relevant to Honesty-Humility identified in previous lexical work,
plus several additional ones. We intentionally broadened the scope of the
item pool because our work was guided by the goal of creating a scale
that would align as much as possible with the four Honesty-Humility
facet labels, Sincerity, Fairness, Modesty, and Greed-Avoidance, while
including more clearly content related to Truthfulness. For this reason, in
Study 1, we decided to expand the set of descriptors using other sources,
such as dictionaries and lexical spaces, and employed independent raters
to judge the alignment of each descriptor with each facet. This approach
is different compared to previous studies, somehow reversing the ap-
proach that starts from factors emerging from psycho-lexical studies
and then identifies labels best describing them. By ensuring alignment
in meaning between personality descriptors and facet labels, we wanted
to assuage jingle-jangle issues (Flake & Fried, 2020; Wulff & Mata, 2025)
and ensure that Truthfulness-related content would not be neglected in
the process (Fleeson, 2020). We see these two approaches as potentially
complementary and both useful to improve assessment in psychology.
Our decision to expand the set of descriptors also reflects the fact that
language changes over time: Some of the original studies performed on
Italian Language (Caprara & Perugini, 1994; Di Blas & Forzi, 1998) are
now quite old and may not fully reflect current language use.

Out of the initial set of adjectives, we selected 30 adjectives covering the
breadth of content of trait honesty, including both Honesty-Humility
facets in the HEXACO model (Ashton & Lee, 2020) and Truthfulness
(Fleeson, 2020; Miller et al., 2021). Notably, our data indicated a nearly
perfect conceptual overlap between adjectives describing Truthfulness
and Sincerity. An inspection of specific adjectives suggested that, of the
120 items examined, no single one could be identified as representative of
Truthfulness and not of Sincerity, or representative of Sincerity and not
of Truthfulness. This result suggests that in language use, Truthfulness
is virtually indistinguishable from the Sincerity facet of Honesty-Humil-
ity. Hence, the lack of conceptual overlap between Honesty-Humility and
Truthfulness (Fleeson, 2020; Fleeson et al., 2022) might be due to the
operationalization of the trait in the HEXACO-PI-R items, which em-
phasize other aspects of the Honesty-Humility (see Ashton & Lee, 2020),
rather than to the failure to include an additional and specific Truthful-
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ness facet within the assessment. In light of this result, in the process of
developing the ACH, we decided to include Truthfulness-related content
within facet Sincerity rather than as a separate facet.

STUDY 2. DEVELOPMENT OF THE ADJECTIVE
CHECKLIST OF HONESTY

Study 2 was aimed at further refining a subset of items for the ACH,
inspecting their factorial structure and convergence with the HEXACO-
PI-R.

MATERIALS AND METHODS

Participants

Two hundred sixty-six participants (60 men, 206 women; mean age = 31,
SD =12.5) took part in the study. All participants gave informed consent
before starting the survey and took part in the study on a voluntary basis.
They were recruited through the university’s Sona System. An additional
14 participants were excluded for reporting inattentive responding, as
indicated by a Self-Reported Single-Item (Meade & Craig, 2012). The
study was run as part of a larger study that included other measures
not analyzed here. The final sample size allows detecting a correlation as
small as r = .17 with 80% power in a two-tailed test at the conventional
a level of .05 (Perugini et al., 2018). In the current study, the main goal
was testing the factorial structure of ACH using CFA. One hundred par-
ticipants are often considered the minimum sample size for CFA, with N
= 200 being the ‘typical’ sample size (Kline, 2011), albeit samples of at
least 300 participants are desirable (Comrey & Lee, 1992). To obtain an
estimate of the power for this analysis, we used the PAMLj package (Gal-
lucci, 2026) in Jamovi (The jamovi project, 2025). The package requires
specifying a hypothesized factorial structure and one or more parameters
of interest to test. Power is then estimated relying on a model compari-
son between a model that constrains the parameters of interests to zero
and a model in which those parameters are freely estimated. Our model
included 30 loadings on the general factor, 30 on the specific factors, and
six correlations among specific factors. Using a conservative estimate,
we assumed all standardized loadings on the general factor to be .2, all
loadings on the specific factors .3, and all correlations to be .5. We then
compared a model in which one loading for each specific factor was fixed
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to zero versus a model in which all loadings were freely estimated. With
266 participants, this resulted in 87% power, suggesting that our sample
size was adequate for this analysis.

Materials and Procedures

Participants completed the 30 candidate ACH items identified in Study 1.
They indicated the extent to which each of the adjectives (e.g., “honest”)
described themselves, on a scale from 1 (it does not describe me at all) to 7
(it describes me completely). Cronbach’s a reliabilities ranged between .79
and .91. They also completed the HEXACO Adjective Scale (HAS; Romano
et al., 2023), an instrument featuring 60 adjectives meant to cover the
six main dimensions of personality as reflected in the HEXACO model
(see Romano et al., 2023). Three adjectives that were both part of the
candidate ACH items and of the HAS (avid, sincere, and hypocritical;
see Table 2) were administered only once. Since the HAS and ACH items
shared the same format and response options, they were administered as
a single questionnaire. Cronbach a reliabilities for the HAS scales ranged
between .73 and .91.

Subsequently, participants filled in the 60-item version of the HEXACO-
PI-R (Ashton & Lee, 2009) that assesses six major personality traits with
10 items each. The trait Honesty-Humility was investigated in more
detail with the full 32-item HEXACO-PI-R scale, which also assesses the
four main facets of the trait (Ashton et al., 2006). Cronbach’s a reliabili-
ties ranged between .71 and .90 for traits, and between .76 and .82 for
Honesty-Humility facets. Participants indicated their level of agreement
with each item (e.g., “I would be quite bored by a visit to an art gallery”),
on a scale from 1 (strongly disagree) to 5 (strongly agree).

At the end of the survey, participants answered to a Self-Report Single
Item investigating to which they could either report inattentive respond-
ing, or that their data should be used in the study (Meade & Craig, 2012).
Participants who reported careless responding were excluded from the
analyses.

RESULTS

We first examined the factorial structure of the 30 candidate ACH items.
To this aim, a CFA analysis was run in R using the lavaan package (Ros-
seel, 2012). Mirroring the HAS structure (Romano et al., 2023), we fitted
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a bifactor model (Model 1) in which all items loaded on the facet that was
the closest to them in Study 1, as well as on a general factor that encap-
sulated response factors®>. The model fit was acceptable, and superior to
the fit of three alternative plausible models (see Table 3), namely: A
model with four correlated facets, that did not include the general re-
sponse factor (Model 2); a hierarchical-factor model with four facets and
a superordinate Honesty-Humility factor (Model 3, Ax? = 400.4, A df =
32, p <.001); and a single-factor model, in which all items loaded on the
same Honesty-Humility factor without a specified facet structure (Model
4, Ax* =640.1, A df=3,p <.001).

Table 3. Study 2. CFA model comparison.

Model  x* daf p cfi rmsea srmr  AIC BIC Ax®  Adf p

1 843.5 369 <.001 0.799 0.070 0.065 23856.8 24200.8 - - -
2 1239.8 399 <.001 0.644 0.089 0.092 24193.1 24429.6 396.3 30 <.001
3 1243.9 401 <.001 0.643 0.089 0.093 24193.2 24422.6 4.1 2 127
4 1483.6 405 < .001 0.543 0.100 0.102 24424.9 24639.9 239.7 4 < .001

The fit of Model 1 was acceptable but not optimal. We hence decided
to retain for each scale only the four best items, based on modification
indices, but also on semantic considerations (e.g. removing polysemous
items which can be misinterpreted out of a sentence context like “sobrio”
- sober), and keeping in sight the breadth of the content of each facet.
Removed items were: “franco” (frank) and “in malafede” (in bad faith)
for Sincerity; “prepotente” (bully) and “imparziale” (impartial) for Fair-
ness; “immodesto” (immodest) and “sobrio” (sober) for Modesty; “senza
pretese” (unpretentious) and “ingordo” (greedy) for Greed-Avoidance. A
total of 22 adjectives were hence selected for the final ACH. After remov-
ing these items, we refitted the model. Model fit improved substantially
(CFI=0.928; RMSEA=0.050; SRMR = .051; x2(181) = 300.643, p < .001; see
the OSF Supplement S3 and Figure 2 for individual loadings).

Table 4 reports correlations with the HAS and HEXACO-PI-R scales.
The ACH facets significantly correlated with the Honesty-Humility scale
of the HAS (after removing three overlapping items in the case of the

2 Though bifactor models usually assume the orthogonality of specific factors (Markon, 2019),
several studies allow them to correlate for theoretical or empirical reasons (e.g., Anglim et
al., 2017; Horz-Sagstetter et al., 2021; Sharp et al., 2015). In our study, specific factors were
correlated following the factor solution defined for HAS in a previous study (Romano et al.,
2023).
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HAS) and of the HEXACO-PI-R. However, some substantial correlations
emerged with Conscientiousness, with Fairness and Sincerity showing
stronger correlations with HEXACO-PI-R Conscientiousness than with
Honesty-Humility and Fairness showing a similarly sized correlation
with HAS Honesty-Humility and Conscientiousness. Some correlations
emerged between HEXACO-PI-R Honesty-Humility facets scales and
Conscientiousness, albeit they were generally weaker than those with
Honesty-Humility. At the facet level, ACH Fairness showed a similar
correlation with HEXACO-PI-R Sincerity and Fairness, and ACH Greed-
Avoidance showed a stronger correlation with HEXACO-PI-R Sincerity
and Fairness than with Greed-Avoidance.

DISCUSSION

In this study we refined the set of the ACH items, developing the final
22-item scale, inspected its factorial structure, and examined its con-
vergence with the HAS and HEXACO-PI-R. Confirmatory factor analysis
showed that the attribution of adjectives to the four facets based on ex-
pert raters’ scores of Study 1 could be recovered in the scale’s structure.
Whereas the ACH facet converged with Honesty-Humility as expected,
sizable correlations with Conscientiousness emerged for facets Sincer-
ity and Fairness. We followed up this result by examining correlations
between ACH facets and HEXACO-60 Conscientiousness items (Ashton
& Lee, 2009). The results are reported in the OSF Supplement S4 and
show that the most substantial correlations were with items of Diligence
and Perfectionism, and particularly with items “I do only the minimum
amount of work needed to get by”, “I often push myself very hard when
trying to achieve a goal”, and “I always try to be accurate in my work,
even at the expense of time”. Interestingly, these items include aspects
related to workplace ethics, which are conceptually and empirically re-
lated to trait Honesty-Humility (e.g., Pletzer et al., 2019).

Although ACH scales showed positive correlations with respect to the
HEXACO-PI-R Honesty-Humility facet scales, a clear pattern of conver-
gent and discriminant validity did not emerge, particularly with respect
to Greed-Avoidance. We argue that this may be related to the specific
content of the HEXACO-PI-R items, which is not always in line with the
facet labels, but covers a broader range of content (see Fleeson, 2020).
For example, Fairness items mostly portray situations in which a person
is not willing to cheat or break rules for an advantage (e.g., “I would be



A lexical examination of the facets of Honesty-Humility | 47

tempted to buy stolen property if I were financially tight”), whereas our
adjective items concern fairness in more general terms, not necessarily
connected to getting or giving up a personal advantage. HEXACO-PI-R
Sincerity items mostly concern pretending to like someone in order to
get something from them (e.g., “I see nothing wrong with flattering people
to get ahead in life”), whereas ACH Sincerity adjectives assess a tendency
to fostering truth in others and be authentic, without implying specific
motives for doing so. Greed-Avoidance items are related to not-wanting
luxury (e.g. “I would like to live in an expensive and exclusive area”) and
desire for admiration (e.g., “I would like to be seen driving around in a very
expensive car”), while our adjectives emphasize a dichotomy between be-
ing greedy or generous, without including love for luxury or admiration.
HEXACO-Modesty items mostly refer to seeing oneself or being seen as
better than others (e.g., “I am a normal person, I am not better than others”,
“I want people to know that I am someone of some importance”). In this case,
the content is closer with ACH than for other facets, and this resulted
in higher convergence between ACH and HEXACO-PI-R Modesty scales.
Although some ACH facets do not converge perfectly with corresponding
HEXACO-PI-R facets, we chose to retain the original facet names be-
cause the initial descriptor selection and judgments by expert raters in
Study 1 were explicitly guided by the alighment with HEXACO-PI-R facet
labels. Hence, the ACH facet scales can be seen as slightly different but
complementary operationalizations of the same facets.

Overall, we have shown that the Adjective Checklist of Honesty is able to
capture the information contained in HEXACO Honesty-Humility; in do-
ing so, it also captures Honesty-Humility facets on a more general level
than what is captured by HEXACO-PI items. The final selection of ACH
items is presented in Table 5.

STUDY 3 - VALIDITY OF THE ACH

The aim of this study was twofold: first, we wanted to provide converg-
ing evidence of the scale structure by administering the final version of
the ACH to a new independent sample; second, we wanted to assess the
relationship between the ACH and a series of validated measures of con-
structs conceptually related to each subscale.
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Table 5. Final selection of ACH adjectives.

Facet Selected Adjectives

Fairness obiettivo (objective/unbiased), giusto (just/fair)
Unfairness ingiusto (unjust/unfair), immorale (immoral)
Modesty modesto (modest), semplice (simple)

Immodesty sbruffone (boaster), vanitoso (vain)

Greed-Avoidance generoso (generous), non avaro (not stingy)

Greed venale (mercenary), avido* (greedy)

Sincerity vero (truthful), diretto (direct), autentico (authentic),

sincero* (sincere), amante della verita (truth-lover)

Insincerity menzognero (lying), falso (false), ipocrita* (hypocritical),
insincero (insincere), bugiardo (liar)

Note. "This adjective is also part of the HEXACO Adjective Scales (Romano et al.,
2023)

PARTICIPANTS

N = 300 participants (M age = 31.5; SD = 9.98), all Italian native speak-
ers, participated in the study through the Prolific Academic platform. Of
them, 148 identified as men, 145 identified as women, and 7 identified as
“other”. Participants received written informed consent and were com-
pensated with £3.75/each for a 30-minute task.

In order to identify highly inattentive responses, the HAS and the HEXA-
CO-PI, and the Modest Behavior Scale each included a directed question
(Maniaci & Rogge, 2014), an item that was visually presented in a similar
format to other items, but asked for a specific response (e.g., “This is a
verification question, answer four and proceed with the questionnaire”).
Ten participants who failed two or more directed questions were imme-
diately expelled from the questionnaire and did not receive compensa-
tion. To achieve the pre-registered sample size of 300 participants, new
participants were invited to replace excluded ones. The final sample size
allows detecting a correlation as small as r = .16 with 80% power in a
two-tailed test, at the conventional a level of .05.
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MATERIALS AND PROCEDURE

Personality traits were assessed through the same set of questionnaires
used in Study 2. Participants completed the ACH (Cronbach’s a between
.65 and .89) and the HAS (Cronbach’s a between .81 and .92; Romano et
al., 2023). They subsequently completed the HEXACO-60 (Ashton et al.,
2009), with the Honesty-Humility trait being investigated with the full
32-item HEXACO-PI-R scale (Lee & Ashton, 2004; a between .77 and
.91 for traits and between .79 and .84 for honesty facets). In addition,
participants completed a battery of measures exploring constructs that
we expected to overlap in content with each facet of Honesty-Humility,
which were administered after the personality scales, in a random order.

For Sincerity, we employed the Revised Lie Acceptability Scale (Oliveira
& Levine, 2008; a = .84) and the Authenticity Scale (A. M. Wood et al.,
2008; a = .89). The Revised Lie Acceptability Scale comprised 11 items,
wherein participants indicated their level of agreement (on a scale from
1 = strongly disagree to 7 = strongly agree) with statements such as “Lying
is no big deal.” The Authenticity Scale consisted of 12 items, requiring
participants to indicate the extent to which each statement (e.g., “I am
true to myself in most situations”) described them, using a scale from 1
(it does not describe me at all) to 7 (it describes me very well). The Authen-
ticity Scale encompassed three subscales: Authentic Living (a = .73; “I
think it is better to be yourself than to be popular”), Self-Alienation (a =
.87; “I feel as if I don’t know myself very well”), and Accepting External
Influence (a = .90; “I am strongly influenced by the opinions of others”).

For Fairness, we employed the Justice Sensitivity Short Scale (Baumert et
al., 2014), which captured Justice Sensitivity from different perspectives
(Schmitt et al., 2010). Each subscale included two items: Perpetrator (“I
feel guilty when I enrich myself at the cost of others”, a = .84), Observer
(a0 = .80; “I am upset when someone is undeservingly worse off than
others”), Victim (a = .72; “It makes me angry when others are undeserv-
ingly better off than me”), and Beneficiary (a = .69; “I feel guilty when
I am better off than others for no reason”). Participants indicated their
level of agreement with each statement, using a 6-point scale, ranging
from 1 (strongly disagree) to 6 (strongly agree), reflecting how they would
respond in unfair situations.

For Modesty, we employed the Modest Behavior Scale (Xiaohua Chen
et al., 2009; a = .83), which consisted of 39 items capturing a range of
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modest behaviors. Examples of these behaviors included attributing suc-
cess to luck rather than personal ability in front of others and admitting
and rectifying mistakes after recognizing them. Participants responded
to these items using a 5-point scale, anchored from 1 (strongly disagree)
to 5 (strongly agree). The Modest Behavior Scale encompassed three dis-
tinct subscales: Self Effacement (a = .70; “Talking myself down to down-
play my talent”), Other Enhancement (a = .83; “Usually praise other
people”), and Avoid Attention Seeking (a = .81; “Not praise myself in an
attention-getting way”). Additionally, we assessed Entitlement via the
Psychological Entitlement Scale (Campbell et al., 2004; a = .89), in which
participants indicated their level of agreement with nine statements such
as “I honestly feel I'm just more deserving than others.” Participants
rated their agreement on a scale ranging from 1 (strongly disagree) to 7
(strongly agree).

Lastly, for Greed-Avoidance, we included two scales: the Vices and Virtue
Scale (VAVS) - Greed subscale (Veselka et al., 2014; a = .78) and the Dis-
positional Greed Scale (Krekels & Pandelaere, 2015; a = .84). In the VAVS,
participants rated their agreement level with 6 items, such as “I enjoy
being a part of exclusive clubs or groups that are not open to everyone,”
using a 5-point scale ranging from 1 (strongly disagree) to 5 (strongly
agree). Similarly, the Dispositional Greed Scale comprised 6 items, in-
cluding statements like “No matter how much I have of something, I
always want more,” where participants indicated their agreement level
on a scale ranging from 1 (strongly disagree) to 7 (strongly agree).

Furthermore, we also included in the battery the Dirty-Dozen scale
(Jonason & Webster, 2010; Italian version by Chiorri et al., 2019) to cap-
ture the dark triad, a cluster of three personality traits associated with
exploitative behaviors. The scale consisted of 12 items, organized into
three subscales: Machiavellianism (a = .87; “I tend to manipulate others
to get my way”), Psychopathy (a = .82; “I tend to be unconcerned with
the morality of my actions”), and Narcissism (a = .80; “I tend to want
others to admire me”). Participants were asked to indicate their agree-
ment level with a series of statements on a scale ranging from 1 to 7.

To ensure linguistic equivalence, scales for which an Italian version was
not available were translated into Italian and back-translated by the au-
thors. The back-translation was cross-checked with the original version
by a native English speaker for accuracy and consistency. Scale and facet
scores were computed as the mean of the corresponding items.
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RESULTS

Replication of the factorial structure

Since in Study 2 we used the same sample for selection of items and for
selective analyses (Kriegeskorte et al., 2009), the first aim of Study 3 was
to replicate the factorial structure identified in Study 2 in a new pre-
registered one. The model confirmed its good fit, x*(181) = 343.415, p <
.001; CFI = .941, RMSEA = .054, SRMR = .047; see the OSF supplement S3

and Figure 2 for individual loadings).
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Figure 2. Standardized model parameters from the bifactor models in Studies 2
and Study 3. SI =
Truthfulness-Sincerity, FA = Fairness, MO = Modesty, GR = Greed-avoidance, G
= General factor.

Correlations with Honesty-Humility Scales

Table 6 reports the correlations between the ACH and the HAS and
Honesty-Humility subscales. The overall pattern of correlations mirrored
the one found in Study 2. In particular, whereas ACH scales correlated
with HAS and HEXACO-PI-R Honesty-Humility scales, substantial cor-
relations between Conscientiousness and facets Sincerity and Fairness
emerged, which, in the case of HEXACO-PI-R, were even stronger than
those with Honesty-Humility. The pattern of correlations at the item-
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level was similar to that emerged in Study 2 (see Table S3 in the OSF
supplement). Positive correlations were found between all ACH facets
and their counterparts assessed with the HEXACO-PI-R. It is worth
noting, however, that ACH Greed-Avoidance showed higher correlations
with HEXACO-PI-R Sincerity (r = .36, p < .001), Fairness (r = .43, p <
.001), and Modesty (r =. 24, p < .001), than with HEXACO-PI-R Greed-
Avoidance (r = .15, p < .01).

Correlations with other constructs

The main aim of Study 3 was to assess the relationship between the ACH
subscales and other validated measures capturing similar constructs,
with the pre-registered hypothesis that each measure would correlate
with the corresponding ACH scale more than with the other scales. Cor-
relations corresponding to preregistered hypotheses are bolded in Table
7. In addition, we explored whether this pattern was similar or differ-
ent from the one found with the HEXACO-PI Honesty-Humility facets.
Finally, we examined the connections between Honesty-Humility facets
and the Dark Triad traits.

As hypothesized, the Authenticity scale, its facets, and the Lie Accept-
ability scales showed the highest correlations with ACH Sincerity. The
same pattern was observed for HEXACO-PI-R facets, although correla-
tions were generally larger in size for Sincerity assessed with ACH than
HEXACO-PI-R.

Perpetrator sensitivity, the aspect of Justice Sensitivity more clearly re-
lated to Honesty-Humility in previous studies (Baumert & Schmitt, 2016),
showed positive correlations with ACH Fairness, as did Observer sensi-
tivity. In both cases, similarly sized or even larger correlations emerged
with other ACH facets, particularly Modesty and Greed-Avoidance.
No significant correlations emerged between ACH Fairness and Victim
or Beneficiary sensitivities. Victim sensitivity was higher for greedy
individuals (with low Greed-Avoidance), whereas Beneficiary sensitiv-
ity showed only weak correlations with Modesty and Greed-Avoidance.
HEXACO-PI-R Fairness showed stronger correlations with Perpetrator,
Observer, and Victim sensitivity, whereas consistent with the ACH, no
correlation emerged between Fairness and Beneficiary sensitivity.

The Modest Behavior scale correlated most with ACH Modesty. Consider-
ing its subscales, however, it is noteworthy that this relationship was
much stronger for the Avoid Attention Seeking scale than for the other
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ones. A similar pattern emerged for HEXACO-PI-R Modesty. As hypoth-
esized, Entitlement correlated most with Modesty, but this correlation
was weak and similar in size to that observed for Greed-Avoidance. Con-
versely, Entitlement seemed to reflect more central elements of HEXACO-
PI-R Modesty and of HEXACO-PI-R Honesty-Humility in general.

As expected, the highest correlations with both measures of Greed (VAVS
and Dispositional Greed) emerged with ACH Greed-Avoidance. A similar
pattern emerged for the HEXACO-PI-R facets, albeit the correlations
were generally more sizable with HEXACO-PI-R than with ACH scales.

The Dark Triad traits showed substantial negative correlations with all
ACH subscales. However, each ACH facet showed a slightly different pat-
tern of correlations with these traits. Sincerity correlated mostly with
Machiavellianism, the tendency to manipulate others and to prefer a
pragmatic approach to situations. Fairness and Greed-Avoidance showed
a stronger association with Psychopathy, which is characterized by im-
pulsive behaviors, lack of empathy and cooperation, and a general absence
of moral qualities and remorse. Modesty showed the highest correlation
with Narcissism, which is characterized by entitlement and an enhanced
sense of self. A similar pattern of correlations emerged also with the
HEXACO-PI-R subscales, with a noteworthy difference: HEXACO-PI-R
Greed-Avoidance seemed to be more clearly characterized by (lack of)
Narcissism and not by (lack of) Psychopathy, whereas the opposite was
true for ACH Greed-Avoidance.

DISCUSSION

The aim of the current study was twofold: First, we wanted to confirm
the factorial structure of the ACH in a preregistered study, by adminis-
tering the scale to a new sample; second, we intended to demonstrate the
convergent and discriminant validity of the scale, showing that its four
subscales could be consistently associated with other validated measures
of similar constructs. Study 3 corroborated the good fit of the bifactor
model identified in Study 2. All four ACH scales correlated with their re-
spective counterparts in the HEXACO-PI-R, and ACH subscales generally
aligned with the hypothesized related constructs. However, the strength
of these associations varied.
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ACH Sincerity aligned with its HEXACO-PI-R counterparts. Interestingly,
this scale showed generally stronger correlations with Authenticity and
Lies Acceptability than the HEXACO-PI-R, suggesting that truthful-
ness and authenticity might be more central in the operationalization of
Sincerity within the ACH than within the HEXACO-PI-R (Fleeson, 2020;
Fleeson et al., 2022; Miller et al., 2021).

Fairness aligned with the corresponding HEXACO-PI-R scale, but, un-
expectedly, correlated with Justice Sensitivity only from the perspectives
of the Perpetrator and of the Observer, but not of the Beneficiary or the
Victim. These findings suggest that ACH Fairness can capture some nu-
ances of Justice Sensitivity, but not the whole construct. In particular,
individuals with high ACH Fairness could be particularly concerned with
preventing others from being treated unfairly, especially when they
themselves are in the position of perpetrating such injustice, in line with
the idea that Honesty-Humility reflects proactive cooperation (Ashton &
Lee, 2007; Hilbig et al., 2013). A similar pattern emerged for HEXACO-
PI-R Fairness, which, however, correlated significantly with Victim sen-
sitivity, reflecting the sensitivity to injustice when suffering a personal
disadvantage, corroborating the idea that HEXACO-PI-R Fairness might
be different from ACH Fairness because the former makes a clearer refer-
ence to personal advantages or disadvantages than the latter.

In line with our predictions, within the ACH, Modesty was the facet
most correlated with the Modest Behavior scale, particularly so with the
Avoid Attention Seeking subscale. A correlation between ACH Modesty
and entitlement emerged, but this relationship was more sizeable for
HEXACO-PI-R Modesty. In fact, Entitlement was quite strongly corre-
lated with all HEXACO-PI-R facets, whereas ACH facets showed much
weaker relationships with this construct. This suggests that entitlement
might be particularly central for the HEXACO-PI-R operationalization of
Honesty-Humility, but it might not be as central for other measures of
the same construct (see also Thielmann et al., 2017).

In line with Study 2, among ACH facets, Greed-Avoidance showed the
weakest convergent and discriminant validity with respect to HEXACO-
PI-R facet scales. This distinction was further reflected in how the ACH
and HEXACO Greed-Avoidance were related to other constructs. Whereas
ACH Greed-Avoidance aligned with other measures of Greed, HEXACO-
PI-R Greed-Avoidance was more clearly related to these constructs. In
addition, HEXACO-PI-R Greed-Avoidance was more strongly connected
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to Narcissism, consistent with previous studies (Aghababaei et al., 2014),
further corroborating the idea that this scale may reflect desire for luxury
and admiration, rather than just a dichotomy between generosity and
greed. Conversely, ACH Greed-Avoidance was more closely associated
with psychopathy, a trait that reflects a lack of empathy and a lack of
cooperative behaviors, particularly in situations where this could lead
to an immediate payoff (Balafoutas et al., 2021; Gunschera et al., 2022).
Adjectives in the negative pole of the ACH Greed-Avoidance subscale
(“greedy” and “mercenary”) may indeed reflect a broader antagonistic
tendency (see also Sekhar et al., 2020).

GENERAL DISCUSSION

Honesty is crucial for the functioning of society, as it is closely related
to prosocial and moral behaviors and attitudes (Ashton & Lee, 2008). As
such, studying honesty as both a moral virtue and a personality trait is
relevant for understanding and predicting socially important behaviors
(Miller et al., 2021). However, assessing honesty is complex as it requires
considering its multiple facets beyond its narrowed understanding as the
mere absence of lying and cheating behavior (Miller et al., 2021). The
first aim of this work was to create and validate an adjective checklist
able to measure both the Honesty-Humility domain and its facets, as was
done in previous studies for other traits (Costantini et al., 2015; Costan-
tini & Perugini, 2016). Romano et al. (2023) have proposed a compre-
hensive adjective scale to measure, through lexical descriptors, the main
personality traits reflected in the HEXACO model. The resulting HEXACO
Adjective Scales (HAS) offer an efficient and effective way to assess broad
personality traits. Nevertheless, its current version does not account for
the full complexity of the Honesty-Humility HEXACO domain and does
not include adjectives that differentiate its facets. For this reason, we
have developed a new adjective checklist, which captures the four main
Honesty-Humility facets: Sincerity, Fairness, Modesty, and Greed-
Avoidance. The ACH offers a comprehensive and efficient assessment of
Honesty-Humility through adjectives, complementing existing propos-
als (Ashton, Lee, & Goldberg, 2004; Romano et al., 2023; Thielmann et
al., 2017) and emphasizing Truthfulness-related aspects (Fleeson, 2020;
Fleeson et al., 2022). The full content of the scale is reported in the Ap-
pendix.
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Adjectives-based measures rely on the lexical hypothesis (Goldberg,
1993, 2002; D. Wood, 2015) and, when compared to phrased items, pres-
ent both advantages and disadvantages. Measures based on phrased
items are more contextualized than adjectives, and for this reason, their
interpretation can be clearer (Condon et al., 2020). On the other hand,
adjectives-based measures are faster to administer, can be more easily
included in intensive longitudinal studies (e.g., Di Sarno et al., 2023;
Fleeson, 2001; Ringwald et al., 2022), and they can be used as the basis to
implement reaction-time-based procedures (Back et al., 2009; Costantini
et al., 2015, 2016; but see Yovel & Friedman, 2013). For these reasons, we
see the ACH as a complement to existing measures of Honesty-Humility
that can be useful in situations where brief and decontextualized items
are desirable.

The factorial validity of the ACH was confirmed in two independent
studies. Furthermore, the four ACH scales generally converged with the
hypothesized constructs and often showed a stronger relationship with
the constructs than other facets, as pre-registered. The nomological
network of Honesty-Humility as a trait is theoretically robust (Ashton &
Lee, 2007, 2020), and it has been corroborated by a large body of empiri-
cal studies (e.g., Zettler et al., 2020). Our studies further contribute to
clarifying the nomological network of Honesty-Humility at a level that
has been underinvestigated, the level of its facets. The results observed
suggest that some connections with conceptually related constructs may
depend on the specific operationalization of Honesty-Humility facets.
In fact, the HEXACO-PI-R and the ACH facet scales emphasize different
aspects of the Honesty-Humility, with constructs such as psychological
entitlement and narcissistic tendencies, encompassing, for example, love
for luxury, being more central for HEXACO-PI items (see Ashton & Lee,
2020) and Truthfulness and theoretically related constructs, such as au-
thenticity, being closer to the core of the ACH. We additionally explored
the possibility that the tendency to respond at the extremes of the scales
in adjective vs. phrased items could be responsible for some of the dif-
ferences emerged in the patterns of correlations characterizing the ACH
and the HEXACO-PI-R®. The results of this analysis are reported in the
OFS Supplement S5 and did not suggest meaningful differences between
the ACH and the HEXACO-PI-R in terms of response extremity. Given
these distinctions and potential measurement considerations, future re-
search would benefit from further corroborating the construct validity of

3 We would like to thank an anonymous reviewer for this suggestion.
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the scale, for example, by examining self-observer agreement for those
instruments. Past research focusing on the HEXACO-PI found some-
what attenuated self-observer convergence for the Honesty-Humility
and Agreeableness vs. Anger dimensions relative to the remaining four
factors (Ashton & Lee, 2010). In addition, previous research on the HAS
has documented notably lower self-observer agreement specifically for
its Honesty-Humility scale compared to other dimensional scales within
the same instrument (Romano et al., 2023). These discrepancies suggest
the need to conduct a larger study with self- and observer reports for
the ACH, HAS, and HEXACO instruments. Looking at the relationships
between the ACH and the HEXACO-PI-R traits, we observed correlations
between the ACH facet scales and HEXACO-PI-R Conscientiousness,
which were in some cases even stronger than the correlations observed
with HEXACO-PI-R Honesty-Humility. Notably, this pattern of relation-
ships was much less marked when Conscientiousness was assessed with
an adjective measure, the HAS. The nature of the overlap between traits
Honesty-Humility and Conscientiousness is currently debated, with
some ascribing them to the presence of common superordinate factors
(e.g., Catano et al., 2018) and others assuming that some indicators re-
sult from a blend of different traits (Ashton et al., 2009). In previous
studies, such a correlation involved mainly facet Fairness (Ashton & Lee,
2020), whereas in our data, a similar pattern extended to facet Sincerity.
These results are in line with past research showing that some aspects of
moral behavior fall within Conscientiousness, particularly those reflect-
ing obligations towards other individuals and society in general (Rob-
erts et al., 2005). This is reflected in conceptual overlaps between the
Conscientiousness and the Honesty-Humility domains, with the former
encompassing task-related conscience and the latter moral conscience.
These overlaps become evident in workplace moral behavior, which both
traits substantially contribute to predict (de Vries & van Gelder, 2015; Lee
et al., 2005; Pletzer et al., 2019). A follow-up analysis at the item-level
(reported in Table S3) showed that the correlation with HEXACO-PI Con-
scientiousness was, in fact, mainly driven by HEXACO-PI-R Conscien-
tiousness items related to workplace behavior. These results corroborate
the idea that an overlap between these traits may be simply explained by
the presence of blended indicators, without the need to postulate second-
order factors (Ashton & Lee, 2020).

The second aim of this work was to further deepen the connections
between Honesty-Humility and Truthfulness. In developing the ACH,
we used a systematic approach to capture the studied domain compre-
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hensively. Recent discussions in personality psychology highlight the
need for systematic bottom-up procedures in measurement construction
that focus on personality characteristics below traditional traits—such
as aspects, facets, and nuances (Mottus et al., 2019; Revelle et al., 2021;
Seeboth & Mottus, 2018; Wilt & Revelle, 2015). The procedure outlined in
Study 1 is not specific to the development of the ACH, but it can be more
generally employed as a tool for screening candidate items when devel-
oping psychometric scales, aligning the item’s content with the intended
constructs. By using a bottom-up method, involving expert raters, and
following a transparent and pre-registered procedure, we successfully
minimized the risk of jingle-jangle fallacy (Flake & Fried, 2020; Wulff &
Mata, 2025). This strategy allowed disconfirming the initial idea to assess
five separate facets, pointing to the fact that Sincerity and Truthfulness
were too overlapped to be assessed separately. However, in developing
the ACH, we decided to assess the Sincerity facet (encompassing Truth-
fulness) with a larger number of items, to obtain a measure of this facet
that could assess this part of the trait more closely.

More generally, our findings corroborate the idea that the observed mis-
match between Honesty-Humility and Truthfulness noted in some works
(Fleeson, 2020; Fleeson et al., 2022) might stem from the specificity of
some of the HEXACO-PI-R items, with Truthfulness being a crucial part
of the core of Honesty-Humility as a trait (Thielmann et al., 2024).
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APPENDIX. ACH SCALE WITH INSTRUCTIONS

Italian (original): Di seguito, le chiediamo di indicare quanto ciascuno
dei seguenti aggettivi (0 breve espressione) risulti appropriato a de-
scriverla, usando la seguente scala di risposta. Indichi 1 se 1’aggettivo
non la descrive per niente, 7 se I’aggettivo la descrive completamente.
Usi le risposte 2, 3, 4, 5 e 6 per indicare gradi intermedi di importanza.
Sappiamo che in molti casi la risposta dipende dalla situazione specifica.
Le chiediamo pero di rispondere pensando a quanto ciascun aggettivo la
descrive “in media”, attraverso diverse situazioni.

English (translated): Below, we ask you to indicate how appropriate each
of the following adjectives (or brief expressions) is in describing you,
using the following response scale. Indicate 1 if the adjective does not
describe you at all, 7 if the adjective describes you completely. Use re-
sponses 2, 3, 4, 5, and 6 to indicate intermediate degrees of importance.
We understand that in many cases, the answer depends on the specific
situation. However, we ask you to respond thinking about how each ad-
jective describes you “on average,” across different situations.

1. amante della verita (truth-lover) 12. ipocrita (hypocritical)
2. autentico/a (authentic) 13. menzognero/a (lying)
3. avido/a (avid) 14. modesto/a (modest)
4. bugiardo/a (liar) 15. non avaro/a (not stingy)
5. diretto/a (direct) 16. obiettivo/a (objective)
6. falso/a (false) 17. sbruffone/a (boaster)
7. generoso/a (generous) 18. semplice (simple)

8. giusto/a (just) 19. sincero/a (sincere)

9. immorale (immoral) 20. vanitoso/a (vain)

10. ingiusto/a (unfair) 21. venale (mercenary)
11. insincero/a (insincere) 22. vero/a (truthful)
Scoring:

e Sincerity: 1, 2, 4%, 5, 6%, 11*, 12* 13* 19, 22
e Fairness: 8, 9%, 10*, 16

e Modesty: 14, 17*, 18, 20*
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e Greed-Avoidance: 3*, 7, 15, 21%

Items marked with a star(*) must be reverse-coded with the formula
8-X, where X is the participants’ response. Then, a score for each facet
can be obtained by averaging the items.

Note. The scale can be administered together with the HEXACO Adjective
Scales (Romano et al., 2023). In this case, items 3, 12, and 19, which are
already included in the HAS, should not be administered twice.
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SUPPLEMENTARY MATERIALS

Supplementary material S1. Instructions for raters

Original Italian Version (see below for English translation)
PAGE 1

Grazie per aver accettato di partecipare. Ti chiediamo di partecipare a
questo studio in qualita di giudice esperto.

Il tratto di “onesta” in psicologia puo avere significati e sfaccettature
differenti. Noi siamo interessati a comprendere se e in quale misura di-
versi aggettivi, usati per descrivere le persone e i loro comportamenti,
siano rilevanti per diversi aspetti dell’onesta. Gli aspetti dell’onesta a cui
siamo interessati sono:

1) Falsita vs. veridicita. Una persona vera € una che ricerca informazioni
vere, comunica agli altri cio che ritiene essere vero e cerca di promuo-
vere credenze vere negli altri. Una persona falsa ha invece la tendenza
a ingannare gli altri o mentire (incluso mentire a se stessi).

2) Insincerita vs. sincerita. Una persona sincera € autentica nelle re-
lazioni interpersonali, non ama manipolare gli altri. Una persona
insincera usa lusinghe e a finge che gli altri gli piacciano per farsi
strada.

3) Iniquita vs. equita. Una persona equa evita frodi e corruzione, non
ama sfruttare gli altri o approfittarsi di loro. Una persona iniqua e
disposta a mentire o rubare, pur di ottenere un guadagno.

4) Avidita vs. evitamento dell’avidita. Una persona che evita I’avidita
non e interessata a ricchezze e sfarzi, a beni di lusso o ad un alto sta-
tus sociale. Una persona avida vuole avere e mostrare grandi ricchezze
e un alto status sociale.

5) Immodestia vs. modestia. Una persona modesta € senza pretese, non
richiede di essere trattata in modo diverso dagli altri. Una persona im-
modesta si considera superiore e pensa di avere privilegi che gli altri
non hanno.

Nelle prossime schermate, ti proporremo una serie di aggettivi usati per

descrivere persone o i loro comportamenti. Ti chiediamo di valutare in che
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misura ciascun aggettivo sia rappresentativo di ciascun tratto. Un agget-
tivo si intende rappresentativo di un tratto se sapere che una persona
si comporta nel modo descritto dall’aggettivo ci dice qualcosa sul livello
del tratto posseduto da quella persona (es. aggettivi quali “socievole” e
“asociale” si potrebbero considerare rappresentativi rispettivamente di
“estroversione” e “introversione”, ma non di un tratto come “apertura
all’esperienza”).

PAGE 2

Ti preghiamo di indicare quanto giudichi che ciascun aggettivo e rappre-
sentativo di ciascun tratto. Indica 0 se ’aggettivo non € rappresentativo
né del polo positivo, né di quello negativo del tratto. Indica -5 o +5 se
’aggettivo € estremamente rappresentativo rispettivamente del polo
negativo o di quello negativo. Usa valori intermedi per indicare gradazioni
nella misura in cui ’aggettivo rappresenta il tratto

“Onesto”

-5 = falsita ---------- 0 = non rappresentativo -------- 5 = veridicita.
-5 = insinceritd ------ 0 = non rappresentativo -------- 5 = sincerita.
-5 = iniquita ---------- 0 = non rappresentativo -------- 5 = equitd.
-5 = avidita---------- 0 = non rappresentativo ------ 5 = evitamento

dell’avidita.
-5 = immodestia ----- 0 = non rappresentativo -------- 5 = modestia.
[Vengono mostrati tutti i 120+30 aggettivi, in pagine diverse. In fondo

alla pagina sono sempre disponibili le definizioni dei tratti fornite a pa-
gina 1]
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English translation
PAGE 1

Thank you for agreeing to participate. We ask you to take part in this
study as an expert rater.

The trait of “honesty” in psychology can have various meanings and
facets. We are interested in understanding whether, and to what ex-
tent, different adjectives used to describe people and their behaviors are
relevant to different aspects of honesty. The aspects of honesty we are
interested in are:

1. Falsehood vs. Truthfulness: A truthful person seeks true information,
communicates to others what they believe to be true, and attempts
to foster true beliefs in others. In contrast, a false person tends to
deceive others or lie (including self-deception).

2. Insincerity vs. Sincerity: A sincere person is genuine in interpersonal
relations, is unwilling to manipulate others. An insincere person uses
flattery and pretends to like others as a way to get ahead.

3. Unfairness vs. Fairness: A fair person avoids fraud and corruption, is
unwilling to exploit or take advantage of others. An unfair person is
willing to gain by cheating or stealing.

4. Greed vs. Greed-Avoidance: A person who avoids greed has little in-
terest in lavish wealth, luxury goods, or high social status. A greedy
person wants to enjoy and display great wealth and status.

5. Immodesty vs. Modesty: A modest person is modest and unassuming,
makes no claim to special treatment. An immodest person considers
self superior and entitled to privileges that others do not have.

In the following screens, we will present a series of adjectives used

to describe people or their behaviors. We ask you to assess the extent

to which each adjective is representative of each trait. An adjective is
considered representative of a trait if knowing that a person behaves in
the way described by the adjective tells us something about the level of
that trait possessed by that person (e.g., adjectives like “sociable” and

“withdrawn” could be considered representative of “extraversion” and

“introversion,” respectively, but not of a trait like “openness to experi-

ence”).
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PAGE 2

Please indicate how representative you believe each adjective is for each
trait. Mark o if the adjective is neither representative of the positive nor
the negative end of the trait. Mark -5 or +5 if the adjective is extremely
representative of the negative or positive end of the trait, respectively.
Use intermediate values to indicate the degree to which the adjective
represents the trait.

For “Honest”:

-5 = Falsehood ------- 0 = Not representative ------- 5 = Truthful-
ness.

-5 = Insincerity -------- 0 = Not representative --------- 5 = Sin-
cerity.

-5 = Unfairness --------- 0 = Not representative --------- 5 = Fair-
ness.

-5=Greed -------—-—-——-—- 0 = Not representative -------- 5 = Greed-
Avoidance.

-5 = Immodesty --------- 0 = Not representative --------- 5 =
Modesty.

[All 120+30 adjectives are shown on different pages. Definitions of traits
provided at PAGE 1 are always available at the bottom of the page.]

Supplementary material S2. Characteristics of the 150 adjec-
tives included in Study 1.

Table S1 reports the features of the 150 adjectives administered in Study
1. For each adjective, the following properties are indicated:

e Closest Facet is the facet pole to which the item was closest, with
respect to which the F-distance was computed. Control adjectives are
simply marked as “control”.

e Fdist is the F-distance, the Euclidean distance of the adjective from
the closest facet pole in the four-dimensional space defined by the
Honesty-Humility facets.



A lexical examination of the facets of Honesty-Humility | 75

e Cdist is the C-distance, the Euclidean distance of the adjective from
the central point of the space in the four-dimensional space defined
by the Honesty-Humility facets.

The F and C-distance are described in detail in the manuscript text and

visualized in Figure 1.

e Final selection: For the 30 items selected, this column indicates the
facet pole each adjective best represented. For control adjectives,
this column indicates the facet pole to which they belong in the HAS
(Romano et al., 2023). An additional set of 18 items were selected as
representative of “honesty” or “dishonesty”, because they had a rela-
tively large C-distance and/or because they were already part of the
Honesty-Humility scale of the HAS (Romano et al., 2023). We took
care to balance this additional set of items in terms of trait pole, nine
of them represent honesty and nine represent dishonesty. Although
these adjectives are not directly relevant for developing the ACH, they
can be used in future studies in which a broader set of items relevant
for honesty and dishonesty in general is needed.

e Greed Avoid., Modesty, Fairness, and Sinc are mean scores of rater’s
judgments, normalized between -1 and 1. These were the scores used
for computing the F- and C-distances. Sincerity is the average of
Truthfulness and Sincerity judgments.
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Supplementary material S3. CFA loadings (Study 2 and Study

3)

Table S2. Standardized CFA loadings of the final HAS items in Studies 2 and 3.

Factor

Sincerity
Sincerity
Sincerity
Sincerity
Sincerity
Sincerity
Sincerity
Sincerity
Sincerity
Sincerity
Fairness
Fairness
Fairness
Fairness
Modesty
Modesty
Modesty
Modesty
Greed-avoidance
Greed-avoidance
Greed-avoidance
Greed-avoidance
General factor
General factor
General factor
General factor
General factor
General factor
General factor
General factor
General factor

General factor

Adjective/item
Amante della verita
Autentico
Diretto
Sincero
Vero
Bugiardo
Falso
Insincero
Ipocrita
Menzognero
Giusto
Obiettivo
Immorale
Ingiusto
Modesto
Semplice
Sbruffone
Vanitoso
Generoso
Non avaro
Avido
Venale
Amante della verita
Autentico
Diretto
Sincero
Vero
Bugiardo
Falso
Insincero
Ipocrita

Menzognero

English translation
Truthlover
Authentic
Direct
Sincere
True

Liar

False
Insincere
Hypocritical
Liar

Just
Objective
Immoral
Unfair
Modest
Simple
Boaster
Vain
Generous
Not stingy
Greedy
Mercenary
Truthlover
Authentic
Direct
Sincere
True

Liar

False
Insincere
Hypocritical

Liar

Study 2

705
.716
.450
742
.716
-.506
-.532
-.463
-.547
-.486
.725
434
-.342
-.455
504
.550
-.459
-.476
.669
.646
-.666
-.385
127
.073
123
.003
-.069
.485
.456
-549
.352
.596

Study 3

.601
.592
457
.789
.709
.784
Th4
.750
.652
.770
.768
.460
.576
.706
.546

.571

.580
-585
.653
734
.728
542
-239
373
248

178

.279
327
.255

141
.107
.281
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General factor Obiettivo Objective .150 .199

General factor Ingiusto Unfair .438 248

General factor Semplice Simple -.042 .186

[o\]
-
(7]
=
(="
(1]
=
(&)

General factor Vanitoso Vain .195 .180

General factor Non avaro Not stingy -.025 .073

General factor Venale Mercenary .110 .210
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Supplementary material S5. Extreme responses and diffi-
culty of ACH and HEXACO-PI-R.

Honesty-Humility is generally considered a socially desirable trait, and
its measures show positive correlations with impression management
scales—though the interpretation of these associations remains debated
(Ashton & Lee, 2020; de Vries et al., 2014, 2018, 2019; Feldman, 2019;
Feldman et al., 2017). If phrased vs. adjective items of Honesty-Humility
were differentially vulnerable to impression management, for example
if adjective items were easier to endorse by individuals just to manage
their social impression, this would imply a different pattern of extremity
in responses in adjective-based vs. phrased measures, and it would also
be reflected in systematically lower difficulty for adjective measures as
compared to phrased ones. In turn, this might threaten the validity of
adjective measures. We thus analyzed pooled data from Studies 2 and
3 (N = 566) and examined whether participants used extreme response
options differently across the two formats and whether these formats
differ in difficulty.

First, all items were coded so that higher scores indicated higher levels of
Honesty-Humility. We then inspected the frequency of extreme respons-
es and conducted an IRT analysis using the generalized partial credit
model (Muraki, 1992). Item difficulty was quantified using the LI;z; index
(Ali et al., 2015), implemented via the gen.difficulty function in the R
package mirt (Chalmers, 2012). LIzr expresses the latent trait level (in Z-
scores) that results in the expectation that the participant will respond
using the midpoint of a Likert-type response scale, generalizing the
concept of item difficulty for polytomous items. Despite differences in
response scales—ACH used 7 points (1 = “Does not describe me at all”, 7
= “Describes me completely”) and HEXACO-PI-R used 5 points (1 =
“Strongly disagree”, 5 = “Strongly agree”)—LIr enables a rough com-
parison of item difficulty centered on the midpoints (4 for ACH, 3 for
HEXACO). Results (see Table S5) showed relatively similar patterns of
extreme responding across the two formats. Very few participants en-
dorsed the lowest response category (< 5%), while a substantial propor-
tion endorsed the highest category, especially for the HEXACO-PI-R
(30.6-44.7%) and to a slightly lesser extent for the ACH (23.6-32.7%).
The higher extreme-positivity for the HEXACO-PI-R may partly reflect
the lower number of response options. The LI;zr values were also compa-
rable. Across facets, the estimated trait levels needed to endorse the
midpoint corresponded to below-average Honesty-Humility for both
formats (-0.80 to -1.67 for HEXACO-PI-R; -1.27 to -1.58 for ACH). In
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conclusion, these findings do not suggest meaningful differences in re-
sponse extremity or item difficulty between adjective- and phrase-based
measures.

Table S4. IRT analysis and extreme point usage for ACH and HEXACO-PI-R facet
scales

(o\]
Pl
(7]
-
=%
(1]
=
(]

Sincerity (HEXACO-PI-R) -1.29 0.33 -1.92 -0.98 .015 .306

Fairness (HEXACO-PI-R) -1.17  0.54 -1.97 -0.54 .047 344

Modesty (HEXACO-PI-R) -1.67 0.77 -2.91 -0.99 .013 44T

Greed-Avoidance (HEXACO-PI- -0.80 0.75 -1.94 -0.30 .045 .327

‘
~

Note. Ligr = generalized item difficulty index (Ali et al., 2015). Prop Min is the pro-
portion of participants using the value representing minimal levels of Honesty-
Humility (1 for both scales) and prop Max is the proportion of participants using
response option (5 for the HEXACO-PI-R and 7 for the ACH) corresponding to the
maximum possible level of Honesty-Humility.
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ABSTRACT

Personal goals represent the motivational foundation underlying per-
sonality traits, yet honesty-humility motivational underpinnings remain
poorly understood. We developed and validated the Goals for Honesty and
Goals for Dishonesty (GHGD) questionnaire - the first instrument mea-
suring honesty-humility through its motivational core. Using a multi-
method, bottom-up approach, we identified and classified personal
goals associated with honesty-humility. Study 1 (N = 250) employed
participant-driven goal elicitation using personality-descriptive adjec-
tives. Responses were classified using natural language processing and
raters’ coding, yielding a final set of goals. Study 2 (N = 300) refined
goals, selecting those specifically associated with honesty-humility,
developing the GHGD questionnaire. Study 3 (N = 400 participants and
N = 216 informants) provided validation using self-reports, informant-
reports, and observed behavior in an incentivized cheating task. Results
revealed a two-factor structure distinguishing honesty-oriented(GH)
from dishonesty-oriented goals (GD). These dimensions were moderately
negatively correlated, indicating distinct rather than bipolar motivational
orientations. GD predicted dishonest behavior beyond trait measures,
while GH related more strongly to authentic living and self-concept
integrity. Overall, goal-based assessments improved the prediction of
honest behavior compared to trait self-reports. This work integrates
trait-based and process-oriented approaches to personality, delivering
theoretical and empirical contributions for future research on moral per-
sonality and behavior.
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INTRODUCTION

Personal goals are cognitive representations of desired end states that
a person is committed to attaining (e.g., Milyavskaya & Werner, 2018).
Research shows that personality traits are related to personal goals (e.g.,
Reisz et al., 2013; Roberts & Robins, 2000) and that goals and traits co-
evolve over the lifespan (Atherton et al., 2020; Buchinger et al., 2024;
Liidtke et al., 2009; Roberts et al., 2004). Traits have been described as
characteristics that distinguish individuals and manifest consistently
through their behaviors, emotions, and thoughts (McCrae & Costa Jr.,
1990). The correspondence perspective (Baumert et al., 2017) posits
that each trait results from a distinct causal generator with biological
foundation, and their changes over time can be fully explained by bio-
logical developmental processes (McCrae & Costa, 2008; McCrae & Sutin,
2018). In this view, goals are seen as characteristic adaptations, reflect-
ing trait adaptation to environmental demands, without affecting trait
levels (Bleidorn et al., 2010; McCrae & Sutin, 2018). However, the more
recent emergence perspective views personality traits as emerging from
a network of causal interactions involving behaviors, thoughts, feelings,
situations, and goals (Baumert et al., 2017; Costantini & Perugini, 2018).
This latter perspective is supported by evidence that traits can undergo
modifications over time, in response to life events (Biihler et al., 2023),
or experimental interventions (Roberts et al., 2017; Stieger et al., 2021,
2024), and that people can change aspects of their personality in the
desired direction (Hudson et al., 2020). It has also been suggested that
the two views are not necessarily incompatible: traits might result from a
combination of both types of processes (Mdttus & Allerhand, 2018).

Conceptually closer to a correspondence view, cybernetic models of
personality assume that traits are stable parameters of a cybernetic mo-
tivational system regulating goal pursuit (Allen & DeYoung, 2017; DeY-
oung, 2015; Quirin et al., 2020, 2023). The whole trait theory (Fleeson &
Jayawickreme, 2021; Jayawickreme et al., 2019), closer to the emergence
perspective, observes that whereas broad trait levels show stability, the
corresponding state levels vary widely within individuals. The whole trait
theory seeks to explain both phenomena by postulating that traits are pa-
rameters of the distributions of persons’ state levels over time. Whereas
states change often, the parameters describing their distribution, such
as the mean, are relatively stable and correlate with scores in standard
personality questionnaires, thus indicating a strong relationship between
traits and their momentary manifestations (Fleeson & Gallagher, 2009).
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Seeking to explain the processes governing within-person variation in
states, McCabe and Fleeson (2012, 2016) found that individuals modu-
late their states across situations to pursue their goals, viewing traits as
goal-directed distributions of states.

The implication of this research is that goals are crucial for understand-
ing the interplay between personality structure and processes (Costantini
& Perugini, 2018). However, trait-related goals remain underinvesti-
gated. A few studies have identified the motivational core of traits us-
ing a bottom-up procedure, starting from conscientiousness, and using
a three-step procedure (Costantini et al., 2020; Costantini & Perugini,
2018). This procedure started from lexical markers of the trait and used
such markers to elicit a corpus of goals from individuals, which was then
used to create questionnaire items. Capitalizing on this early work, the
aim of the current study is to explore the motivational core of another
multifaceted personality trait: honesty-humility, one of the six broad
dimensions of personality in the HEXACO model(Ashton et al., 2004;
Ashton & Lee, 2020). From a behavioral standpoint, it is characterized by
avoiding manipulating others for personal gain, being sincere and mod-
est, and refraining from exploiting others, even when it goes unpunished
(Ashton & Lee, 2005, 2007; Lee et al., 2013). As such, honesty-humility
predicts prosocial behaviors related to active cooperation and lack of
exploitation, with important societal implications (Hilbig et al., 2013;
Thielmann et al., 2020; Zettler et al., 2020).

Despite its theoretical and practical significance, the motivational un-
derpinnings of honesty-humility remain poorly understood. Few studies
have attempted to identify the personal goals tied to the expression of
honesty or dishonesty. This gap is surprising given the increasing recog-
nition that honesty, both as a psychological trait and as a moral virtue,
cannot be fully captured by specific behaviors (e.g., telling the truth or
refusing to cheat). Rather, it must be understood through underlying
goals and motives (Miller, 2020; Miller et al., 2021; Wilson, 2018). Re-
search shows that observers judge morality based on inferred goals and
motives, rather than actions (Carlson et al., 2022). For instance, some
individuals may tell the truth not merely to comply with social norms,
but because they are committed to a deeper goal of being a trustworthy
person. Conversely, others may lie for altruistic purposes, such as pro-
tecting someone’s feelings, which complicates the relationship between
honesty, behavior, and underlying motivation. Empirical findings reveal
complex interplay between honesty-humility and goals. On the one
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hand, individuals high in honesty-humility behave truthfully regardless
of whether lying could serve prosocial purposes (Thielmann et al., 2023),
pointing to an internalized moral compass. Yet, other studies show that
such individuals may lie if they perceive dishonesty as serving a moral
or benevolent end (Choshen-Hillel et al., 2020; McArthur et al., 2024;
Scigata et al., 2020). These findings suggest honesty-humility may re-
flect not just a tendency toward specific behaviors, but a motivational
orientation toward honesty as a terminal or instrumental goal—raising
the question of what kinds of goals truly define this trait.

More broadly, this focus aligns with emerging views conceptualizing
personality traits not as fixed causal generators, but as dynamic networks
of interrelated psychological components, including thoughts, feelings,
behaviors, and goals (Baumert et al., 2017; Costantini & Perugini, 2018;
Cramer et al., 2012; Fleeson & Jayawickreme, 2015). Identifying the goal
structures associated with honesty-humility is crucial both for deep-
ening our understanding of the trait itself and exploring its potential
malleability and responsiveness to environmental or intervention-based
influences (e.g., Stieger et al., 2021, 2024). In summary, uncovering the
motivational architecture of honesty-humility may offer a richer and
more process-oriented account of this key moral trait. Whereas several
studies investigated trait-goal connections, most focused on the Big Five
traits or their subset, neglecting honesty-humility and considering either
very specific goals (McCabe & Fleeson, 2012, 2016) or very broad motives
(Bleidorn et al., 2010; Buchinger et al., 2024; Liidtke et al., 2009; Roberts
et al., 2004; Roberts & Robins, 2000). A few studies on goals of deceptive
behaviors (DePaulo et al., 1996; T. R. Levine et al., 2016) have not fully
examined the relationships between motives and honesty-humility, nor
developed a psychometric assessment of such goals.

The present study, therefore, aims to empirically identify a comprehen-
sive questionnaire to assess the subjective importance of goals related to
honesty (GH) and to dishonesty (GD). This was achieved through three
studies. Study 1 identified and classified a set of goals associated with
honesty-humility. Based on these classes, a preliminary version of
the questionnaire was developed. Study 2 refined the questionnaire by
selecting goals and items specifically associated with trait honesty-
humility. Study 3 collected validity evidence for the final questionnaire
by predicting behavioral tendencies related to honesty-humility, through
self-reports, informant-reports, and observed dishonest behavior in a
computerized task.
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All studies were pre-registered (preregistration files, data, and data-
analyses scripts are available at https://osf.io/m4bhg/overview?view_ on
ly=0ec9ba70639d4275b3970b7cd8aec344). All studies were judged by
the Research Evaluation Committee of the Psychology Department of the
University of Milan-Bicocca as involving minimal risk for participants
(protocol nrs. RM- 2021-472, RM-2022-552, and RM-2022-572).

STUDY 1. ELICITING AND CLASSIFYING GOALS RE-
LATED TO HONESTY AND DISHONESTY

The aims of the study were to empirically identify a comprehensive set
of goals related to honesty and to dishonesty, and to identify a set of
items to assess them. Mirroring previous work (Costantini et al., 2020;
Costantini & Perugini, 2018), we used personality-descriptive adjectives
as the basis for goal elicitation (Amenta et al., 2025). We considered ad-
jectives related to the positive and negative poles of four different facets
of honesty-humility: (im-)modesty, greed (avoidance), (un-)fairness,
and (in-)sincerity (Ashton & Lee, 2020).

METHODS

Participants

Two hundred fifty participants took part in the study (M age = 27.6, SD =
8.59) through the Prolific Academic platform (https://www.prolific.co/).
Of them, 123 were male, 120 female, and 7 identified as “other”. The only
inclusion criterion, specified in the Prolific Academic platform, was being
native Italian speakers. Two participants indicated insufficient profi-
ciency in the Italian language and were thus not allowed in the study.
Five additional participants were expelled during the study, because they
repeatedly failed the instruction checks (see below, Procedure)*. Par-
ticipants received £3.75 for their participation in the study. Study 1 was
fully exploratory: No a-priori hypothesis was tested. The sample size was
thus determined in advance with the aim of eliciting sufficient breadth in
participants’ responses (see also Costantini & Perugini, 2018).

4 An additional pre-registered data exclusion criterion was completing the survey too quickly,
less than 3 SD below the mean. However, the mean completion time was 30.7 minutes, with
an SD of about 14.6 minutes, thereby the threshold for fast completion was negative and it
could not be applied.
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Procedure

The study was administered via the Qualtrics platform (www.qualtrics.
com). We adapted the two-step procedure that Costantini and Perugini
(2018) used to elicit goals for trait conscientiousness, which was in turn
inspired by the procedures used by McCabe and Fleeson (McCabe & Flee-
son, 2016) and by Bagozzi and colleagues (Bagozzi et al., 2003). This pro-
cedure seeks to elicit goals at different abstraction levels, including more
concrete goals in the first step, and more abstract ones in the second
step. Goals were elicited starting from a list of 48 person-descriptive ad-
jectives identified in previous studies, as broadly associated with specific
facets of honesty-humility or with general aspects of the trait’ (Amenta
et al., 2025). Twenty additional control adjectives assessing the positive
and negative poles of other HEXACO traits were also included in the list
(see Table 1) (Romano et al., 2023).

Before starting the procedure, participants were instructed about what
was and was not to be considered a goal (see Supplementary Material
S1). In the first step, participants answered the question “Why do you or
would you behave in an X way?”, where X was an adjective, e.g., “honest”.
Each participant was presented with a total of 18 adjectives randomly se-
lected from the pool of 68: two adjectives for each of the facets fairness,
modesty, and greed-avoidance, four adjectives for the facet sincerity and
for general honesty, and four control adjectives, balanced by positive and
negative poles. In the second step, participants were reminded of each of
their answers (e.g., “in the previous questionnaire, you answered that
you do or would behave in an X way to Y’ - where Y is their previous
answer) and were asked to write down a superordinate goal for each by
answering to the question: “why is or could this be important to you?”.
Overall, each participant wrote down 36 goals.

To make sure that participants understood the task and paid attention
while completing the questionnaire, two types of attention checks were
included in the study. After reading the instructions for the first and sec-
ond step, participants were asked whether the general goal of the study

5 It has been argued that sincerity and truthfulness are underrepresented within popular as-
sessments of this trait, to the point that some have proposed to rename the trait Benevolence
/ Simplicity (Fleeson, 2020). Studies contrasting truthful and prosocial tendencies have found
mixed evidence, with some studies showing that honesty-humility is connected to truthful-
ness irrespective of its prosociality (Thielmann et al., 2023), and other studies finding that
people with high levels of honesty-humility tend to lie for prosocial reasons (Choshen-Hillel
et al., 2020; McArthur et al., 2024; Scigata et al., 2020). For this reason, in the goal-eliciting
procedure, we decided to include additional adjectives specifically related to sincerity and
truthfulness (Amenta et al., 2025).
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Table 1. Full list of 68 adjectives used for the goal eliciting procedure.

Trait

Fairness

Greed-Avoidance

Modesty

Sincerity

General honesty

Control-Emotion-
ality

Control-Extraver-
sion
Control-Agreeable-
ness vs. anger

Control-Conscien-
tiousness

Control-Opennesss
to experience

Selected Adjectives

imparziale (impartial), obiettivo (objective/unbiased), giusto
(just/fair), ingiusto* (unfair), prepotente* (bully), immorale*
(immoral)

senza pretese (unpretentious), generoso (generous), non avaro
(not stingy), ingordo* (greedy), venale* (mercenary), avido*
(greedy)

sobrio (sober/moderate), modesto (modest), semplice (simple),
sbruffone* (boaster), immodesto* (immodest), vanitoso* (vain)

vero (truthful), diretto (direct), franco (frank/candid), autentico
(authentic/genuine), sincero (sincere), amante della verita (truth-
lover), menzognero* (lying), in malafede* (in bad faith), falso*
(false), ipocrita* (hypocritical), insincero* (insincere), bugiardo*
(liar)

retto (righteous), morale (moral), equo (fair), di buon cuore
(good-harted), onesto (honest), umile (humble), leale (loyal), fe-
dele (faithful), integro (incorruptible), maligno* (evil), inganna-
tore* (deceiving), raggiratore* (fleecer), imbroglione* (swindler),
sleale* (disloyal), egoista* (egoistic), snob* (poser), disonesto*
(dishonest), altezzoso* (haughty).

vulnerabile (vulnerable), emotivo (emotional), coraggioso* (cora-
geous), emotivamente stabile* (stable - emotionally)

estroverso (extraverted), vivace (vivacious), timido* (shy), intro-
verso* (introverted)

calmo (calm), tranquillo (tranquil), litigioso* (quarrelsome), col-
lerico* (choleric)

organizzato (organized), attento (attentive), disorganizzato* (dis-
organized), distratto* (inattentive)

innovativo (innovative), originale (original), tradizionalista* (tra-
ditional), non creativo* (uncreative)

Note. The 30 adjectives related to Honesty-Humility were identified in the devel-
opment of the Adjective Checklist of Honesty (Study 1; Amenta et al., 2025). Con-
trol adjectives were items of the Hexaco Adjective Scales (Romano et al., 2023).

*The adjective assesses the negative pole of the trait.

was about “goals of behaviors” (correct option), “causes of behaviors”,
“ways of behaving”, or “situations in which one behaves in certain
ways”. Those who did not indicate the correct option were allowed to
read the instructions again and answer the question a second time. Five
participants who gave the wrong answer twice were not allowed to take
part in the remainder of the study. Additionally, two directed questions
(Maniaci & Rogge, 2014) were included among goal answers, asking
participants to write a specific word (e.g., “attento”, Eng. “attentive”)
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instead of a goal: All participants passed at least one of these attention
checks, and were retained for subsequent analyses.

RESULTS

We obtained 9000 textual answers. We analyzed the textual corpus rely-
ing on a combination of independent raters’ judgment, natural language
processing algorithms, network analysis, and clustering techniques that
were developed in previous studies (Costantini et al., 2020; Costantini &
Perugini, 2018). This analysis had two main aims: identifying goals and
non-goals, and grouping goals into a limited set of classes. Relying on
knowledge of which adjective elicited which response, we established an
initial link between goal classes and honesty and its facets.

Identification of goals and non-goals

The first step consisted of separating goals from non-goals. Despite the
instructions, some answers did not correspond to the definition of goals
provided. To facilitate the task for raters, we grouped sentences based
on their similarity in content and structure using Natural Language
Processing (NLP), which provided quantitative representations of each
sentence for classification analyses. Each of the 9000 sentences was en-
coded in the embeddings® created by the MUSE’ (Multilingual Universal
Sentence Encoder) NLP model (Yang et al., 2019), which encodes any
short text (sentence or paragraph) in natural language into a vector of 512
dimensions®. The encoding process is based on distributional semantics
(Turney & Pantel, 2010), guided by the distributional hypothesis (Harris,
1954), which states that words with similar distributions (i.e., which co-
occur in similar contexts) have similar meanings. More recent develop-
ments in distributional semantics models allow not only to encode single
words but also whole phrases and sentences. MUSE belongs to this next
generation of NLP models, which is based on transformer sentence em-
beddings to induce contextualized vector representations of sentences.

6 A word-embedding is a representation of the word characteristics (meaning, syntactic
properties, etc.) in the form of real-number vectors. Word embeddings can be induced us-
ing different methods which allow to map words (or sentences) from natural language to a
vectorial space. The most used methods to induce embeddings (or vectorial representation, or
distributed representations) are dimensionality reduction on co-occurences matrixes (e.g.,
Latent Semantic Analysis; Landauer & Dumais, 1997) or neural networks (e.g., word2vec;
Mikolov et al., 2013) and, more recently, transformer models (e.g., USE, Cer et al., 2018;
BERT, Devlin et al., 2019; see Vaswani et al., 2017).

7  MUSE (Yang et al., 2019) is a transformer-based model trained on 16 languages (among
which, Italian, the language of the current study).

8 For a more detailed explanation of the algorithm, please see Hussain et al. (2024)
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Meaning similarity can be approximated by measuring the distances of
vectors in the 512-dimensional vectorial space through cosine similarity:
The more similar the meaning of two sentences, the smaller the angle
between them, and the higher their cosine. In the current studies, after
obtaining embeddings for each one of the 9000 sentences, we computed
a cosine dissimilarity matrix among them. Cosine dissimilarity was then
used as input for a hierarchical clustering using the R package fastcluster
(Miillner, 2013). The dendrogram was cut automatically using the dy-
namicTreeCut method (Langfelder et al., 2008). The algorithm identified
1664 clusters.

Five independent raters, MSc Psychology students, were instructed to
classify each response as a goal or a non-goal. Answers were grouped
by cluster to facilitate their task. For example, all answers in the form
“I don’t know” were in the same cluster and thus presented close to
each other: This reduced raters’ effort to identify them as non-goals.
The five raters were trained by classifying the first 500 sentences in our
corpus. According to the intraclass correlations (ICC; Shrout & Fleiss,
1979), the five raters showed an excellent agreement, ICC(2, 5) = .96. The
reliability of the ratings of three-rater subsets were also very consistent,
with ICCs(2,3) ranging between .92 and .95. Thus, subsets of three rat-
ers evaluated the remaining 8500 sentences. This way, each sentence
was evaluated by three raters. The overall reliability of the final ratings
ranged between ICC(2, 3) = .87 and .93, indicating a very good agreement.
Responses were marked as goals vs. non-goals, according to the majority
judgment. Overall, raters identified 7592 goals and 1408 non-goals.

Classification of goals

The 7592 valid goals were further analyzed by asking the same five raters
to group sentences in classes. Using the same NLP algorithm detailed
above, we first calculated the cosine distance between each of the 7592
responses and the centroids® of 86 goal-classes identified in previous
studies (Costantini et al., 2020, 2025; Costantini & Perugini, 2018). A
sample class is be safe, including items such as “Safeguard Myself” and
“Do not get in trouble” (Costantini et al., 2020; Costantini & Perugini,
2018). We considered the three goal classes with centroids closest to a
given answer, and five raters rated whether each goal could be classified

9  Centroids are computed through a procedure of vector averaging. Therefore, for each of the
86 goal classes, we computed the centroid by averaging the vectors of the items it contained.
Centroid can hence be thought as representation of the overall content of each one of the goal
classes.
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within one of these three classes or into a residual category. According to
the Fleiss’ K statistic (Fleiss, 1971), the raters showed moderate agree-
ment (K = .60). Of the initial 7592 goals, 3102 (41%) were classified by
the majority of raters into the first class identified by the NLP algorithm;
1010 (13%) into the second class; 480 (6%) into the third class; 2711 (36%)
into the residual class. These results indicate that the raters agreed that
the algorithm correctly identified the class of the responses among the
three closest ones in the majority of cases (4592 cases, 60%). On the re-
maining 289 responses (4%) raters did not find a clear agreement: These
responses were further inspected by the authors, who either assigned
them to one of the classes indicated by the raters (70 goals), or classified
them as not belonging to the proposed classes (203 goals; these goals
were added to the 2711 goals which were classified in the residual class;
see below), or classified them as being ambiguous (16 goals; ambiguous
goals were discarded).

The 2914 goals indicated as not being clearly part of any existing
class(residual class) were further inspected by the authors, who either
classified them into an existing class (2064 goals), or as idiosyncratic
responses not deserving further investigation (281 goals), or as novel
content (569 goals). Based on this novel content we created nine new
classes: “evitare di faticare” (take the easy way), “giustizia e imparzial-
ita” (justice and fairness), “gratificazione fisica” (physical satisfaction),
“mentire e nascondere” (hide and lie), “mettere alla prova” (test some-
one), “mettere se stesso al primo posto” (put oneself first), “sobrieta”
(sobriety), “dire la verita” (tell the truth), “ottenere un vantaggio a
qualsiasi costo” (get what you want at any cost). At the end, all responses
were either discarded or assigned to one of the 95 (existing or newly cre-
ated) classes. Thus classified, the linguistic material could be analysed to
link each goal to the facets of honesty/dishonesty.

Association between goal classes and HEXACO traits

We assessed whether goals elicited by adjectives of honesty/dishonesty
fell into different classes compared to goals elicited by control adjec-
tives. The relative frequency with which specific adjectives elicited goals
belonging to each of the 95 classes (the existing 86 plus the nine newly
generated ones) was used for establishing a quantitative link between
goal classes and honesty-humility, using a chi-square test for inde-
pendence (with bootstrapped p-values). We tested the preregistered
hypothesis that goals elicited by adjectives belonging to the positive and
negative poles of each honesty-humility facet (including general hones-
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ty-humility, see Table 1) and five control traits fell into different classes.
The results rejected the null hypothesis of no association, x* (1786) =
18670, p < .001, suggesting that some goal classes could be associated
with honesty-humility or its facets.

To identify goal classes that were sufficiently associated with any of the
honesty-humility facets, including general honesty, we calculated the
standardized residuals of the chi-square test. Residuals in a contingency
table are computed as the difference between the observed frequency in
a cell and the frequency that would be expected in the cell if the two
variables (in this case, the goal class and the poles of honesty) were in-
dependent. A positive (vs. negative) residual in a cell indicates that the
observed frequency is larger (vs. smaller) than expected. Standardized
residuals can be computed by dividing residuals by their standard error.
Standardized residuals follow a standard normal distribution, therefore,
absolute values larger than 3 indicate a highly significant lack of fit of
the independence hypothesis in that cell (Agresti, 2007; see also Costan-
tini & Perugini, 2018). We identified 46 (out of the initial 95) goal classes
whose standardized residuals with respect to at least one pole of one of
the facets of honesty were larger than 3, and that did not show an even
larger standardized residual with any of the remaining HEXACO traits
(see Table S1). In addition, we decided to take into further consideration
two classes (“avoid being excluded or ignored” and “persuasion”) that
showed indications of a possible association with honesty-humility in a
previous study (Costantini et al., 2025), but not in this one. Therefore,
overall, we considered 48 goal classes instead of just 46.

To create a questionnaire assessing the subjective importance of these
goal classes, we used 143 available items generated in previous studies
(Costantini et al., 2020, 2025; Costantini & Perugini, 2018), related to
39 of these 48 classes. For the remaining nine newly-generated classes,
items still needed to be created.

New item generation

We inspected the individual responses for each newly-generated class
and generated questionnaire items representing as accurately as possible
their content while removing personal and idiosyncratic elements. For
example, for class get what you want at any cost responses like “per trarre
profitto dalla paura degli altri” (“to profit from other people’s fear”) and
“allo scopo di ottenere cio che voglio e che non posso ottenere onesta-
mente” (“to get what I want and I cannot obtain in an honest way”)
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were represented by items such as “Ottenere qualcosa illecitamente”
(“Obtaining something illicitly”) and “Ottenere un vantaggio a discapito
di altri” (“Gaining an advantage at the expense of others”). This way, we
generated 38 novel items.

For the remaining 39 goal classes, we had available sets of items from
previous studies (Costantini et al., 2020, 2025). However, we inspected
individual responses categorized in those classes to identify underrepre-
sented content, generating 10 additional items (e.g., “avere la coscienza
pulita”, “having a clear conscience” for class “be true to one’s ideals and
principles”). The preliminary set of items (Table S2) included 191 items
(143 from previous studies and 48 newly generated).

DISCUSSION

The overarching aims of Study 1 were to identify a set of goals poten-
tially relevant for honesty and dishonesty and to assemble an initial set
of questionnaire items to assess them. Using a bottom-up procedure
starting from personality descriptive adjectives, we developed a broad
preliminary set of 191 items meant to assess 48 goals potentially related
to honesty-humility. The full set of items is reported in Table S2.

STUDY 2. DEVELOPMENT OF THE GOALS FOR
HONESTY / GOALS FOR DISHONESTY (GHGD)
QUESTIONNAIRE

The aim of Study 2 was to refine the set of goals identified in Study 1,
relying on the empirical association between goals and self-reported
personality, to develop the Goals for Honesty and Goals for Dishon-
esty (GHGD) questionnaire. Regarding the assessment of personality,
sentence-based questionnaires, such as the HEXACO-PI (Lee & Ashton,
2004), offer a reliable and valid tool. However, sentence-items (e.g., “If I
want something from a person I dislike, I will act very nicely toward that
person in order to get it”, HEAXCO-PI sincerity scale) often include con-
tent related to desires, motivations, and goals (“I want something”, “in
order to get it”; see also Wilt & Revelle, 2015). When assessing personal-
ity - goal relationships, this might lead to observing associations driven
by content overlap (Costantini et al., 2020). To limit this possibility, in
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Study 2 we decided to use an adjective-based assessment of personality
(Amenta et al., 2025; Romano et al., 2023).

METHODS

Participants and procedure

Three hundred participants (M age = 28.5, SD = 8.6) recruited through
Prolific Academic (https://www.prolific.co) took part in the study. Of
them, 145 were female, 151 male, and 4 qualified as “other”. Participants
were all Italian speakers and gave informed written consent before en-
tering the study. Participants filled in the GHGD questionnaire and then
the HEXACO Adjective scales. To limit order effects, the order of items
within questionnaires was randomized. None of the participants were
excluded based on our preregistered criterion of failing at least two at-
tention checks (see below). The study was administered via the Qualtrics
platform (www.qualtrics.com). Three hundred participants allow detect-
ing correlations as small as r = .161 with 80% power at the conventional a
level of .05 in a two-tailed test.

Materials

Preliminary GHGD questionnaire. Participants rated the subjective impor-
tance of each of the 191 candidate goal items identified in Study 1 on a
scale from 1 (not important to me at all) to 5 (very important to me). Items
were meant to assess 48 goals - corresponding to the 48 classes identi-
fied in Study 1 (see Table S2).

Adjective assessment of personality. Participants indicated the extent to
which each of 96 adjectives (e.g., “honest”) described them on a scale
from 1 (it does not describe me at all) to 7 (it describes me completely). The
adjectives were obtained from the HEXACO Adjective Scales (HAS; Romano
et al., 2023), the Adjective Checklist of Honesty (ACH; Amenta et al., 2025),
plus additional adjectives that were used for the goal-eliciting procedure
in Study 1 (see Table 1) and that were not already part of the aforemen-
tioned measures (see also the Supplementary Materials S3 for a minor
deviation from the preregistration). These adjectives were used to assess
honesty-humility (46 items, a = .93), emotionality (10 items, a = .83),
extraversion (10 items, a = .91), agreeableness vs. anger (10 items, a =
.86), conscientiousness (10 items, a = .87), and openness to experience
(10 items, a = .78). The items of the Adjective Checklist of Honesty were
used to assesses four honesty-humility facets: sincerity (10 items, a =
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.87), fairness (4 items, a = .64), modesty (4 items, a = .54) and greed-
avoidance (4 items, a = .68; see Supplementary Material S2 for further
information regarding the factorial structure of this scale).

Attention checks. To serve as an attention check, four directed questions
were included, three in the GHGD questionnaire and one in the HAS,
with a similar structure to the main questions of the survey but asking to
select a specific value on the scale (e.g., “In this question, answer 4 and
proceed with the questionnaire”).

RESULTS

Preregistered hypothesis: General associations between
honesty and goals

The main preregistered hypothesis was that the first principal compo-
nent scores extracted from the 46 honesty/dishonesty adjectives would
correlate with the first principal component scores extracted from the 191
goal items, reflecting a general connection between honesty/dishonesty
and honest/dishonest goals. The correlation between the first extracted
components was r = -.46, p < .001, indicating a clear relationship be-
tween trait honesty and goals. The negative sign was due to markers
of the positive pole of honesty showing a negative loading on the first
principal component.

Goal structure and reliability

Once having established the association between goal items and adjec-
tives of honesty/dishonesty, we performed additional analyses to assess
the main psychometric properties (e.g., dimensionality, internal consis-
tency) of each of the GHGD and their connections with HEXACO traits.

We first examined the dimensionality of the items within each of the
48 goals of the GHGD questionnaire by performing 48 individual paral-
lel analyses (Horn, 1965). Forty-six goals resulted in a unidimensional
structure, whereas only two of them (Hide & Lie and Justice & Fairness)
showed a two-component solution. We further explored two-component
solutions for these two, which suggested splitting each of them into
two more specific goals (see Tables S3-S4), hence resulting in 50 goals
(including Justice, Fairness, Hide, and Lie separately). In this process,
two items with sizeable cross-loadings were removed from the final set
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(Table S3). The 50 resulting goals showed overall acceptable reliability
(mean Cronbach’s alpha= 0.71, SD=0.12; for all values, see Table S5).

Correlation between goals and HEXACO traits and final item
selection

In order to obtain a tool easily and reliably deployable to investigate the
goals related to honesty-humility, we aimed at retaining only items
belonging to goals showing a sufficient association with this trait or
with one of its facets. We thus estimated correlations between goals and
traits (Table S6). Of the 50 goals considered, 39 showed a correlation
with honesty-humility or with one of its facets that was larger than the
largest correlation with any of the remaining HEXACO traits.

We inspected correlations for each goal to decide which should be re-
tained. In the absence of an objective criterion for selecting goals, we
reasoned that this task was conceptually similar to retaining the best
indicators in principal component analysis (which is similarly character-
ized by the absence of objective criteria; Schreiber, 2021). We thus decided
to mirror typical procedures adopted for variable selection in principal
component analysis (e.g., Guadagnoli & Velicer, 1988; Schreiber, 2021),
and retained goals showed a correlation of at least r = .30 with honesty-
humility or one of its facets, in absolute value, if this correlation was at
least 130% of the largest correlation with other HEAXCO traits. The items
belonging to these goals were included in the final goals of honesty (GH)
and of dishonesty (GD) scales.

DISCUSSION

The main aims of Study 2 were to refine the set of goals that emerged as
potentially relevant for honesty-humility in Study 1 and to develop the
final GHGD questionnaire. Through a correlational analysis, we retained
21 goals that were related to trait honesty-humility or one of its facets,
and whose relations to other HEXACO traits were weaker. Seventeen
of them were positively related to honesty-humility and were denoted
as Goals of Honesty (GH), whereas four were negatively related to the
trait and were denoted as Goals of Dishonesty (GD). We then generated
the GHGD questionnaire by including the 78 items generated to assess
those goals, 64 assessing GH, and 14 assessing GD. These items can be
considered as a sufficiently specific assessment of the goals of honesty-
humility and should be used when one is interested in studying the mo-
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tivational underpinnings of honesty-humility, without including goals
that also have a strong motivational overlap with other traits. The final
questionnaire is presented in Appendix 1.

STUDY 3. BEHAVIORAL VALIDATION OF THE QUES-
TIOORII\I/I[\IAIRE IN SELF- AND INFORMANT-REPORT
F

The main aim of Study 3 was to collect validity evidence for the GHGD
Questionnaire and, particularly, its ability to predict participants’ actual
behavior. To this aim, we employed an adapted version of a computerized
task called Spot the difference, devised by Speer and colleagues (2020). In
this task, participants are told that they will receive a monetary reward
based on the number of differences they report to have found in a series
of image pairs, without controlling for the actual differences they find.
The experiment is designed to create a temptation to lie and increase
one’s reward, thus creating a favorable situation for dishonest behavior.
We tested whether the GHGD questionnaire would predict behavior in the
expected direction, that is, a mitigating effect of GH and an enhancing
effect of GD on the number of lies. In addition to observed behavior, we
considered behavioral tendencies and attitudes theoretically connected
to honesty-humility, in particular, lying in everyday situations, accept-
ability of lying, and different aspects of authenticity (Hart et al., 2019;
Oliveira & Levine, 2008; Wood et al., 2008).

We decided to extend our investigation to observers’ reports. Research
shows that people tend to be honest about their (dis)honesty (de Vries
et al., 2014; DeVries et al., 2018; Halevy et al., 2014; Hilbig et al., 2024).
Nonetheless, honesty-humility as a trait can be judged with sufficient
accuracy by observers, with informant-reports of this trait being able to
contribute to the prediction of actual behavior (Cohen et al., 2013). This
suggests that honesty-humility, despite being an evaluative trait, might
have sufficient observability (Vazire, 2010). In addition, recent research
shows that people make spontaneous inferences not only regarding other
people’s traits, but also about their goals (Gilinsoy & Okten, 2022; Mos-
kowitz & Olcaysoy Okten, 2016). However, to the best of our knowledge,
no previous study has investigated whether observers can also accurately
report on other people’s (dis)honest goals. We planned to do so by in-
specting whether informant-reports of goals align with self-reports and
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can predict behavior, and whether self- and informant-reports of goals
align with everyday lying, as perceived by informants.

After inspecting the structure of the GHGD questionnaire with principal
component analysis, we tested whether goals informant-reports of goals
would converge with self-reports. We also tested whether goals would
converge with trait honesty-humility and its facets, as well as with self-
and informant-reported behavioral tendencies. In addition, we inspected
whether goals related to honesty-humility would predict the frequency
of cheating behavior observed in informant-reports, and if they would
do so above and beyond personality traits, honesty-humility facets.
Furthermore, to ensure that the connection with cheating behavior
was sufficiently specific to honesty-humility and not related to generic
motivational aspects, we inspected whether GH and GD would predict
cheating behavior above and beyond goals related to conscientiousness,
which present some conceptual overlap with honesty-humility (e.g., “be
trustworthy”, “comply with rules”, etc.; see Costantini and colleagues,
(2020).

METHODS

Participants and informants

Four hundred participants (M age = 29.9, SD = 9.1) enrolled in the study
via Prolific Academic (https://www.prolific.co/). Of them, 191 were fe-
male, 198 male, and 11 non-binary. Participants were all Italian speakers
and gave informed written consent before entering the study. Ten ad-
ditional participants who didn’t comply with our preregistered criterion
of successfully passing at least two attention checks (see Procedure) were
not allowed to proceed with the behavioral task and were replaced by
other participants to keep the sample to the preregistered size of N =
400. An additional preregistered exclusion criterion concerned partici-
pants who found out the rule behind the spot-the-difference task from
the analyses involving that task. This entailed the exclusion of N = 239
participants from some of the analyses, which were performed on a sub-
sample of N = 161 individuals.

Participants were invited to involve up to two informants. Overall, 216
informants took part in the study. Of them, six were excluded from the
analysis because they indicated that their responses should not have been
considered through the Self-Report Single Item (SRSI; Meade & Craig,
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2012). One further informant was excluded because they indicated no
past relationship with the person rated. Overall, we considered the re-
sponses of 209 informants (M age = 33.53, SD = 13.47), of whom 128 were
females, 78 males, and 3 non-binary. Informants reported on N = 116
target participants (M age = 28.89, SD = 7.88), of whom 63 were females,
49 males, and 4 non-binary. Of them, 29 had one, 81 participants had
two, and six participants had three informant reports. We retained all
informant reports available, including those of participants who invited
more than two informants. For participants who received more than one
informant report, we averaged the informant reports received.

The full sample of N = 400 allows detecting correlations as small as r =
.139 with 80% power at the conventional a = .05, using a two-tailed test.
The sample used for analysing the spot-the-difference task (N = 161),
the full informant-report sample (N = 209), and the sample of target
participants with at least one informant (N = 116) allowed detecting cor-
relations as small as r = .219, r = .192, and r = .257 in the same condi-
tions. N = 65 participants qualified for the spot-the-difference task and
involved at least one informant. This sample provides sufficient power
for detecting correlations of only r = .339 in the same conditions: when
this small sample size of N = 65 was used for the analyses, we clearly
marked the results as needing further empirical corroboration.

Materials

HEXACO Adjective Scales (HAS; Romano et al., 2023) and Adjective Check-
list of Honesty (Amenta et al., 2025). Participants indicated the extent to
which each of 79 adjectives™ (e.g., “honest”) described them on a scale
from 1 (it does not describe me at all) to 7 (it describes me completely). Infor-
mants indicated the extent to which each adjective described the person
who sent them the questionnaire, from 1 (it does not describe them at all) to
7 (it describes them completely). The adjectives assessed honesty-humility
(29 items, asr = .92 and informant = -91), emotionality (10 items, ases =
.86 and ainformant = -82), extraversion (10 items, asr = .92 and Qinformant =
.92), agreeableness vs. anger (10 items, asr = .88 and Qinformant = -88),
conscientiousness (10 items, asr = .88 and dinformant = -87), and openness
to experience (10 items, asqr = .82 and Qnformant = -74), as well as four
honesty-humility facets: sincerity (10 items, asr = .90 and Qinformant =

10 Notice that, unlike in Study 1, we decided to limit the assessment of honesty-humility by
including adjectives that were part of the HAS or the ACH, without administering additional
items.
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.84), fairness (4 items, asr = .68 and informant = -57), Modesty (4 items,
Qseif = .60 and Qinformant = -63) and greed-avoidance (4 items, o = .71 and
Qinformant = -66; see the Supplementary Material S2 for further information
regarding the factorial structure of this scale).

HEXACO-60 (Ashton & Lee, 2009). The short version of the HEXACO-PI
assesses six major personality traits with 10 items each: honesty-humil-
ity (asert = .90 and Qinformant = -91), emotionality (aser = .81 and Qinformant
= .67), extraversion (ases = 86 and dinformant = -86), agreeableness versus
anger (st = .73 and Qinformant = -82), conscientiousness (o = .78 and
Qinformant = -79), and openness to experience (s = .76 and Qinformant = -77)-
In our study trait honesty was investigated with a more detailed version,
including 32 items from HEXACO-100 (Lee & Ashton, 2004). A sample
item is “I wouldn’t use flattery to get a raise or promotion at work, even if I
thought it would succeed” (honesty-humility). Participants rated each item
on a 5-point scale, from 1 (completely disagree) to 5 (completely agree).

Goals. The GHGD questionnaire developed in Study 2 was administered
to obtain self and informant reports of goals for honesty and dishonesty.
Participants indicated the extent to which each of 78 goal items (e.g.,
“obtaining something illicitly”) was important to them on a scale from 1
(not important to me at all) to 5 (very important to me). Informants indicated
the extent to which the same goals described their target, on a scale
from 1 (not important to him/her at all) to 5 (very important to him/her). Par-
ticipants and informants also rated 72 additional goal-items relevant to
conscientiousness (e.g., “Completing a project” Costantini et al., 2020).
To limit the length of each questionnaire page, items were divided into
blocks, three including GHGD goals, and two including conscientiousness
goals. Blocks and items within blocks were administered in a random
order. We thus obtained self- and informant-report scores for GH (ase
= .94, Opeer = -95), GD (aserr = .85, apeer = .87). We also obtained ratings
of goals for conscientiousness (GC, aser = .96, dpeer = -97) and goals for
unconscientiousness (GU; ageir = 84, Qpeer = -83).

Lies in Everyday Situations Scale (LIES, Hart et al., 2019) is a questionnaire
that assesses the use of various forms of lying. Participants and infor-
mants reported their agreement with 14 items (e.g., “I lie in order to be
friendly and cordial with others” - “S/he lies in order to be friendly and
cordial with others”) on a 7-point scale ranging from 1 (strongly disagree)
to 7 (strongly agree). In our study, the scale showed good reliability with
Cronbach’s alpha = 0.90 for self-report and a = 0.93 for informant-report.
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Lies Acceptability Scale (Oliveira & Levine, 2008) represents a self-report
measure of an individual’s attitude towards deceptive communica-
tion (a = 0.84). The scale consists of 11 items (e.g., “The best way to
handle people is to tell them what they want to hear”). Participants rated
their agreement with each item on a scale from 1 (strongly disagree) to 7
(strongly agree).

Authenticity Scale (Wood et al., 2008) is a measure of dispositional authen-
ticity, which is designed to assess a tripartite conception of authenticity,
comprising self-alienation, authentic living, and accepting external in-
fluence. For the purposes of our study, this and the following scales were
back-translated into Italian by the authors, and the back-translations
were checked for correctness by a native English speaker. The scale con-
sists of 12 items (e.g., “I am true to myself in most situations”), each
belonging to one of the three subscales of 4 items each: self-alienation
subscale (a = 0.82), authentic living (a = 0.77), and accepting external
influence (a = 0.87). Participants expressed their agreement with the
items on a scale from 1 (does not describe me at all) to 7 (describes me very
well).

Adapted spot-the-difference task. The task was adapted from the study
by Speer and colleagues (2020) and involved participants misreporting
personal scores for monetary gains. The task was implemented with the
PsychoPy software (Peirce et al., 2019). Participants were informed that
the task aimed to investigate visual search abilities. They were presented
with 72 pairs of cartoon landscape images in a “spot the difference”
game, where each pair contained subtle differences such as changes in
color, shape, size, or position of objects. Participants were told that each
pair had exactly three differences, and they would receive a small bo-
nus payment if they claimed to have found all three. During each trial,
participants had six seconds to observe the images and three seconds
to respond by pressing a “Yes” or “No” button on the screen, with a
countdown timer visible. Critically, although participants had to report
finding all three differences to receive payment, they were not required
to specify the locations of these differences. Unbeknownst to them, the
actual number of differences varied between one and three.

The task had three conditions: normal, difficult, and very difficult. In the
normal condition (50% of the trials), images had three differences that
were relatively easy to spot. The difficult and very difficult conditions
each constituted 25% of the trials, with these labels randomly assigned



114

Chapter 3

to trials containing one or two differences. Participants were informed
that the trials varied in difficulty, with corresponding bonus payments:
£0.01 for normal trials, £0.03 for difficult trials, and £0.05 for very diffi-
cult trials. Without cheating, the maximum reward was £0.36. By always
cheating, the reward could total up to £1.80. However, the actual reward
was not dependent on their performance: All participants were awarded
a net bonus payment of £1.98 after the study, which was slightly more
than the maximum reward that they could have obtained.

To familiarize participants with the task, five practice trials were included
in which the images had three differences. In addition, following Speer
and colleagues (2020), to enhance the task’s credibility, participants
were informed that there would be “special trials”, where participants
had to click on the differing elements in the right-hand image. They had
10 seconds to make their selections. These trials ended after three clicks,
regardless of accuracy. Participants knew beforehand whether a trial was
an easy, normal, difficult, or a point-and-click trial.

Procedure

Through the Qualtrics platform, participants first completed the HAS
and HEXACO-60, and the goals measures. Three directed questions
were included in the goal measure, with a similar structure to the main
questions of the survey but asking to select a specific value on the scale
(e.g., “In this question, answer 4 and proceed with the questionnaire”).
Participants failing two or more attention checks were not allowed to
proceed further with the study and were automatically replaced by other
participants through Prolific Academic.

Participants were then redirected to the Pavlovia platform (https://pav-
lovia.org/) to complete the spot-the-difference task, and back again to
Qualtrics to complete the Authenticity Scale, LiES, and Lie Acceptability
measures. These scales were administered after the spot-the-difference
task, because they explicitly dealt with the concepts of lying and dis-
honesty, whereas we didn’t want to give to the participants any clue
of how the experiment could be interpreted. After a short demographic
questionnaire, participants were given the possibility of inviting infor-
mants to complete the observer-report questionnaires. Participants were
instructed to copy a personalized link provided in the questionnaire and
send it to two potential informants, who knew them well and who were
proficient in Italian.
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At the end of the informant invitation part, participants were informed
that in the spot-the-difference task, there was one disguising aspect.
They were asked whether they thought that they knew what this aspect
was and, if so, to briefly indicate it in an open-ended question. N = 274
participants responded that they found the deception. After the study,
two independent raters (AG and GC) determined that 239 participants
understood the deception and 35 did not (Cohen’s K = .84, 264 agree-
ments and 10 disagreements, which were resolved by discussion). Some
of those who did not understand deception noticed the lack of control
over performance (e.g., “You could have answered yes even without
finding all the differences”), but this was a feature of the task, and it was
not used as an exclusion criterion. At the end of the study, participants
could download a debriefing document, approved by the ethics commit-
tee, that clearly explained the goals of the study, including the spot-the-
difference task.

Informants completed peer-report versions of the HAS, HEXACO-60,
goal questionnaire, and LiES. They were instructed to provide responses
about the person who sent them the questionnaire, in the absence of
this person. They were also asked how well they believed they knew this
person on a scale from 0 (not at all) to 10 (extremely well). Informants
responding “not at all” to this question were excluded from the analyses.
At the end of the questionnaire, the SRSI question (Meade & Craig, 2012)
was presented, asking to self-evaluate if the responses given could be
used for the research. Informants responding “no” to this question were
also excluded from the analyses.

Participants were compensated with £4.2, plus a bonus of £1.98 con-
nected to the spot-the-difference task. In addition, they received a bonus
payment of £1 if they identified at least two informants who completed
the questionnaire.

RESULTS

Component structure of goals

We first inspected the structure of the self-reported (N = 400) and infor-
mant-reported (N = 209) goals related to honesty, using principal com-
ponent analysis, as implemented in the R package psych (Revelle, 2016).
The first eigenvalues were 9.18, 2.54, 1.69, and 0.98 for self-reports and
10.12, 2.88, 1.36, and 0.93 for informant reports. Parallel analysis (Horn,
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1965) indicated that the 95™ percentile of the same eigenvalues obtained
from random data were 1.43, 1.36, 1.30, and 1.25 for self-reports and 1.61,
1.50, 1.42, and 1.35 for informant-reports, thus suggesting that three
components in self-reports and two in informant-reports explained
more variance than their random counterparts. Adopting a conservative
approach, we inspected a two-component solution for both self- and
informant-report data. The results, after oblimin rotation, indicated that
the two factors could be readily interpreted as GH and GD (see Table S8 for
component loadings), showing only a modest correlation with each other
(r = -.27 in self-reports and -.24 in informant-reports). The Tucker’s
congruence coefficients for the self- and informant-reports were 1.00
and .96, respectively, for GH and GD, indicating that the two components
that emerged in self- and informant-reports could be considered equal
(Lorenzo-Seva & ten Berge, 2006).

Convergence between self- and informant-reports of goals

Table 2 shows the convergence between self-reports and informant-
reports of goals, averaged across informants when more than one in-
formant rated a single individual (N = 116). Participants and informants
showed a moderate agreement regarding GH (r = .30, p = .001) and GD
(r = .48, p < .001). Similar levels of agreement emerged for goals related
to conscientiousness. For each goal type, such correlations were larger
than those among different goals rated by participants and informants.
Nonetheless, large correlations emerged in self-reports and in infor-
mant-reports among GH and GC, and among GH and GU, indicating that,
according to both participants and informants, goals related to honesty
and conscientiousness are related.

We further inspected whether the self-informant agreement in judge-
ments of honesty- and dishonesty-related goals improved with greater
acquaintance. To this aim, we fitted two linear mixed models, one for
GH and one for GD, in which the absolute value of the difference be-
tween self- and informant-reported goals was predicted by the level of
acquaintance, including a random intercept per target to account for the
fact that some participants were rated by multiple informants. The re-
sults indicated that acquaintance was a marginally significant predictor
of more accuracy in judging GH (B = -.073, p = .055) but not GD (B =
.005, p = .833). A similar analysis for goals related to conscientiousness
revealed that acquaintance did not predict accuracy (ps > .477).
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Table 2. Study 3. Pearson’s correlations among goals rated by participants and
informants.

GH GD GC GU GH (i) GD (i) GC (i)
GH 1
GD —.27%* 1
GC SJIRKE -.04 1
GU .01 L LFR* .04 1
GH (i) .30%* -.23% 26%* -.11 1
GD (i) -.08 WA Sololc .08 .21% -.25%% 1
GC (i) .20% -.10 B4FFE 17 L79FE* -7 1
GU (i) -.07 32 % -.06 Ay fatoka -.04 .58*** -.01

Note. Correlations were estimated on N = 116 individuals who were rated by at
least one informant. GH = Goals of Honesty, GD = Goals of Dishonesty, GC = Goals
of Conscientiousness, GU = Goals of Unconscientiousness, (i) = informant report.

*p < .05, ¥* p <.01, ¥** p < .001

Convergence with personality traits and facets

We inspected whether goals, both reported by participants and infor-
mants, converged with personality traits and facets, both in self-reports
(Table S9) and informant-reports (Table S10). Irrespective of the source
(participant or informant) and of the measure (HAS or HEXACO-PI-R), GH
showed positive and significant correlations with honesty-humility (r =
.61 with HAS and r = .35 with HEXACO-PI-R for self-reports; r = .50 with
HAS and r = .31 with HEXACO-PI-R for informant-reports, all ps < .001),
and these correlations were always larger than between GC and the cor-
responding honesty-humility measures (r = .48, p < .001 with HAS and r =
.18, p < .001 with HEXACO-PI-R for self-reports; r = .33, p < .001 with HAS
and r = .13, p = .18 with HEXACO-PI-R for informant-reports). Similarly,
GD showed negative correlations with honesty-humility (r = -.45 with
HAS and r = -.68 with HEXACO-PI-R for self-reports; r = -.63 with HAS
and r = -.70 with HEXACO-PI-R for informant-reports, all ps < .001), and
these correlations were larger than those observed for GU (r = -.15, p =
.003 with HAS and r = -.25, p < .001 with HEXACO-PI-R for self-reports;
r = -.39, p < .001 with HAS and r = -.49, p < .001 with HEXACO-PI-R for
informant-reports). In addition, correlations of GH and GD with honesty-
humility were generally larger than for other traits, with the exception of
informant-reported GH, which, only for the HEXACO-PI-R, showed larger
correlations with extraversion (r = .42) and conscientiousness (r = .41)
than with honesty-humility (r = .31, all ps < .001). GH and GD correlated
with all honesty-humility facets in the expected direction, suggesting



118 | Chapter 3

that GH and GD involved motivations that were not specific to a single
facet, but represented well the entire spectrum of motivations underlying
honesty-humility. The only exception was greed-avoidance assessed via
the HEXACO-PI-R, which aligned only with GD (r = -.36, p < .001 for self-
reports and r = -.41, p < .001 for informant-reports) but not with GH (r =
.06, p = .24 for self-reports and r = .12, p = for informant-reports).

Convergence with self-reported and informant-reported
behavioral tendencies

As shown in Table 3, self-reported GH were positively associated with
Authentic Living and negatively associated with the acceptability of lies
and the self-reported LIES scale, indicating that individuals who endorse
honesty-related goals also report behaving in more authentic and honest
ways. Informant-reported GH showed a weaker but significant associa-
tion with self-reported Authentic Living, in the expected directions. In
addition, informant-reported GH showed significant negative correla-
tions with both self-reported and informant-reported LIES scores, as
well as with acceptability of lies.

Table 3. Study 3. Pearson’s correlations between self- and informant-reports of
goals, and self- and informant-reports of behavioral tendencies related to hon-
esty and lying.

GD GU
GH GD GC GU GH (i) (@) GC (i) (@)

Authentic Living 527 —23™ 44T -07 19" .05 .18 .00
Self-alientation -.04 257 -.04 .39 -7 18 -.18 .25
Accepting external
influence .04 .10" .04 28" .07 .09 -.13 .15
Lies Acceptability -.33" 5™ —a9™ 3™ 27" 34 -a9” 377
LIES -26™" 46 -a7™™ 30" -277 28" -23" .35
LIES (i) -1 VA B VA 13 -.33" 50" -30" .36

Note. Correlations involving self-report data only were estimated on the full sample
of N = 400 participants. Correlations involving informant-reports were estimated
on a sample of N = 116 individuals who were rated by at least one informant.

GH = Goals of Honesty, GD = Goals of Dishonesty, GC = Goals of Conscientious-
ness, GU = Goals of Unconscientiousness. LIES = Lying in Everyday Situations
scale. (i) = informant-report.

*p < .05, ¥ p<.01, *¥** p < .001
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In contrast, GD, when self-reported, were associated with all facets of
authenticity in the expected direction, particularly with Authentic-Living
and Self-Alienation, as well as with stronger endorsement of lies accept-
ability and more frequent self- and informant-reported lying behavior.
Informant-reported GD also correlated positively with lie acceptability
and with both self- and informant-reported LIES scores, indicating that
dishonest goals are observable to others and relate to informants’ percep-
tions of dishonesty. Interestingly, self-reported goals GU showed even
stronger associations than GD with negative facets of authenticity, while
informant-reported GU showed strong correlations with self-reported
lying-related behaviors, exceeding even those of informant-reported GD.
These patterns suggest that unconscientiousness goals may serve as sa-
lient cues for dishonesty in the eyes of informants. Importantly, the LIES
scale was the only criterion for which both self- and informant-reports
were available, and these two versions correlated substantially (r = .49, p
< .001), supporting the validity of informant-based assessments.

Prediction of cheating behavior in the spot-the-difference task

We tested the main preregistered hypothesis that self-reported GH and
GD would predict observed cheating behavior in the spot-the-difference
task, using a Poisson regression model (N = 161), predicting the number
of cheating instances from self-reported GH and GD. Predictors were
always standardized (z-scored) before entering the regression model to
improve the interpretability. We reported Nagelkerke’s pseudo R-squared
(B~) for each model (Nagelkerke, 1991). When included in the model as
individual predictors, GH predicted less frequent cheating (b = -.072,
95% CI = [-0.112; -0.032], p < .001, R4 = .073), and GD predicted more
frequent cheating (b = .193, 95% CI = [0.156, 0.229], p < .001, R% = .447
), as expected. When GD and GH were included together as predictors, GD
(b = .191, 95% CI = [0.152, 0.229], p < .001) but not GH (b = -.005, 95%
CI = [-0.047, 0.037], p = .803) predicted cheating (R% = .448). These
results suggest that the portion of GH that predicts cheating was the one
shared with GD, despite the negative correlation between GH and GD be-
ing moderate (r = -.34, p < .001 in the subsample of N = 161 considered
for this analysis and r = -.32, p < .001 in the entire sample of N = 400
individuals).

We also carried out a series of additional Poisson regression models
(Table 4)" to inspect whether cheating frequency would be predicted by

11 A version of Table 4 with model fitted on the entire sample of N = 400 participants can be
found in Table S11.
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Table 4. Study 3. Multiple Poisson regression models predicting observed cheating

behavior in the Spot-the-difference task.

Intercept
H (HAS)
E (HAS)
X (HAS)
A (HAS)
C (HAS)
O (HAS)
GH

GD

Ry

Intercept

H (HEXACO-PI-R)
E (HEXACO-60)

X (HEXACO-60)

A (HEXACO-60)

C (HEXACO-60))
O (HEXACO-60)
GH

GD

Ry

Intercept
SI (ACH)
FA (ACH)
MO (ACH)
GR (ACH)
E (HAS)
X (HAS)
A (HAS)
C (HAS)
O (HAS)
GH

GD

Ry

Intercept

B coefficient Step 1
2.546""[2.501, 2.590]
-0.090"[-0.152, -0.029]
-0.146"[-0.195, -0.097]
-0.088""[0.043, 0.133]
-0.059"[-0.115, -0.002]
0.033 [-0.023, 0.088]
-0.008 [-0.053, 0.037]

417
2.520""[2.474, 2.565]
-0.212""[-0.259, -0.164]

-0.071"[-0.118, -0.023]
0.096"(0.049, 0.144]
-0.020 [-0.066, 0.027]
-0.004 [-0.054, 0.045]
-0.070"[-0.114, -0.025]

.648
2.546""[2.501, 2.590]
-0.093 [-0.224, 0.038]
0.077 [-0.067, 0.220]
-0.091°[-0.166, -0.015]
-0.013 [-0.083, 0.058]
-0.148""[-0.199, -0.098]
0.080[0.034, 0.127]
-0.060°[-0.114, -0.006]
0.030 [-0.027, 0.087]
-0.014 [-0.063, 0.035]

.552

seokosk

2.507  [2.460, 2.552]

B coefficient Step 2
Model 1
2.511"[2.464, 2.557]
0.000 [-0.074, 0.074]
-0.113"[-0.163, -0.062]
0.117"*[0.071, 0.163]
0.004 [-0.054, 0.064]
0.024 [-0.032, 0.081]
-0.005 [-0.052, 0.042]
-0.026 [-0.082, 0.030]
0.212"""[0.168, 0.256]
.656

Model 2

2.514""[2.468, 2.559]
-0.171""[-0.229, -0.112]
-0.066""[-0.116, -0.016]
0.097[0.047, 0.147]
-0.011 [-0.057, 0.036]
0.016 [-0.036, 0.068]
-0.074"[-0.120, -0.028]
0.045 [-0.005, 0.095]
0.1017"[0.048, 0.153]
.683

Model 3
2.515""[2.468, 2.561]
-0.043 [-0.173, 0.087]
0.082 [-0.065, 0.230]
-0.078°[-0.152, -0.002]
-0.032 [-0.104, 0.039]
-0.105"""[-0.158, -0.052]
0.116""[0.068, 0.164]
0.026 [-0.030, 0.083]
0.033 [-0.025, 0.092]
-0.011 [-0.061, 0.039]

-0.012 [-0.067, 0.043]

sekke

0.2117[0.167, 0.254]
722

Model 4
2.49777[2.450, 2.543]



Table 4. Continued.

SI (HEXACO-PI-R)
FA (HEXACO-PI-R)
MO (HEXACO-PI-R)
GR (HEXACO-PI-R)
E (HEXACO-60)

X (HEXACO-60)

A (HEXACO-60)

C (HEXACO-60))

0 (HEXACO-60)

GH

Uncovering the motivational core of Honesty-Humility | 121

B coefficient Step 1
-0.141""[-0.197, -0.085]
0.092[0.036, 0.149]
0.023 [-0.031, 0.076]
-0.236"""[-0.286, -0.186]
-0.152""[-0.203, -0.100]
0.021 [-0.028, 0.070]
-0.067[-0.115, -0.018]
-0.082"[-0.136, -0.029]

sokk

-0.084 "[-0.129, -0.038]

B coefficient Step 2
-0.103"[-0.163, -0.043]
0.120""[0.063, 0.178]
0.046 [-0.011, 0.104]
-0.233""[-0.284, -0.182]
-0.137"[-0.191, -0.083]
0.032 [-0.019, 0.083]
-0.064'[-0.112, -0.015]
-0.058"[-0.114, -0.002]
-0.085""[-0.132, -0.038]
0.024 [-0.027, 0.076]

GD 0.136""[0.082, 0.188]
R .780 .812

Model 5
Intercept 2.561 [2.518, 2.604] 2.547 [2.503, 2.591]

GC -0.089""[-0.131, -0.046]  -0.070 [-0.140, 0.000]

GU 0.088"[0.043, 0.133] -0.010 [-0.061, 0.040]
GH 0.052 [-0.018, 0.121]
GD 0.198"%[0.153, 0.242]
R} 158 461

Note. The models were fitted to the dataset with N = 161 individuals who fulfilled
the inclusion criteria for the spot-the-difference task. In all models, cheating
frequency in the Spot-the-difference task is the dependent variable. In Step 1,
a different set of predictors is entered in each model. Model 1 = HEXACO-traits
assessed with the HAS (Romano et al., 2023); Model 2 = HEXACO-traits assessed
with the HEXACO-PI (Lee & Ashton, 2004); Model 3 = HEXACO traits other than
Honesty-Humility assessed with the HAS, plus facets of Honesty-Humility as-
sessed with ACH (Amenta et al., 2025); Model 4 = HEXACO traits other than
Honesty-Humility, plus Honesty-Humility facets assessed with the HEXACO-PI,
Model 5 = Goals of Conscientiousness (GC) and Unconscientiousness (GU; Costan-
tini et al., 2020). In Step 2, Goals of Honesty (GH) and Dishonesty (GD) are in-
cluded as additional predictors in all models. For each model, we also report R =
Nagelkerke’s (1991) R-squared index.

GH = Goals of Honesty, GD = Goals of Dishonesty, GC = Goals of Conscientiousness,
GU = Goals of Unconscientiousness, H = Honesty-Humility, E = Emotionality, X =
eXtraversion, A = Agreeableness vs. Anger, C = Conscientiousness, O = Openness to
experience, SI = Sincerity, FA = Fairness, MO = Modesty, GR = Greed-Avoidance.

95% Confidence intervals for each parameter are reported in square brackets.
*p < .05, ¥* p < .01, *** p < .001

Statistical significance of individual regression coefficients was assessed using
z-tests.
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personality traits and goals of conscientiousness (Step 1) and whether
goals of honesty-humility would predict cheating frequency above
and beyond personality traits, honesty-humility facets, and goals of
conscientiousness (Step 2). According to both the HAS (Model 1 in Table
4) and the HEXACO-PI (Model 2 in Table 4), honesty-humility and
emotionality predicted less cheating, and extraversion predicted more
cheating. Agreeableness vs. anger, according to the HAS, and openness
to experience, according to the HEXACO-PI, also predicted less cheating.
GD always explained cheating frequency significantly above and beyond
HEXACO traits. Interestingly, the effects of honesty-humility assessed
with the HAS waned (from b = -.090, p = .004 to b = .00009, p = .998)
after controlling for Goals; The effects of honesty-humility assessed
with the HEXACO-PI remained significantly different from zero but
decreased (from b = -.212, p = <.004 to b = -.171, p = <.001), indicating
that GD capture a portion of honesty-humility variance related to actual
dishonest behavior.

Models 3 and 4 mirrored Models 1 and 2, but honesty-humility was assessed
at the facet level. According to the ACH, modesty predicted less cheating.
According to the HEXACO-PI, greed avoidance and sincerity predicted less
cheating, but fairness, somehow surprisingly, predicted more cheating.
This counterintuitive effect likely reflects multicollinearity among facets:
When HEXACO-PI Fairness was entered as the sole predictor of cheating,
a relationship with cheating was in the expected negative direction
(b = -.100, p = <.001. Crucially, GD always predicted more cheating, even
after controlling for honesty-humility at the facet level.

Model 5 revealed that goals related to conscientiousness (GC) predicted
less cheating and goals related to unconscientiousness (GU) predicted
more cheating. Interestingly, GD outpredicted goals relevant for consci-
entiousness, and the effects of GC and GU waned after controlling for
GH and GD, indicating that the effect of GC/GU was due to a portion of
variance overlapping with GH and GD.

As a final follow-up analysis, we examined whether informant-reports
of GD would predict observed cheating behavior. The results suggested
that, when included as the sole predictor, informant-reported GD pre-
dicted more cheating, as expected (b = 0.095, p = .006). When included
in a multiple Poisson regression model together with self-reported GD,
only self-reported (b = 0.219, p < .001) but not informant-reported (b =
-.059, p = .200) GD predicted cheating frequency. However, this analysis
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could be carried out considering only N = 65 participants who fulfilled
the inclusion criteria for the spot-the-difference task and involved at
least one informant. Given the limited sample size, these results should
be interpreted with prudence.

Overall, current analyses revealed that goal measures provided substantial
incremental validity beyond trait assessments. GD remained a significant
predictor of actual cheating behavior after controlling for all trait-level
and facet-level personality measures, whereas the predictive effects of
trait Honesty-Humility were either eliminated or substantially reduced
when motivational constructs were included in the models. This pattern
was consistent across different operationalizations of trait Honesty-
Humility and remained robust when put against GC. The hierarchical re-
gression approach demonstrated that goals captured variance in observed
behavior that stable trait descriptions did not account for. These findings
indicate that comprehensive behavioral prediction requires assessment
across multiple levels of analysis, with motivational processes appearing
to operate as more proximal predictors of specific behavioral outcomes
than broader dispositional traits.

DISCUSSION

The main goal of Study 3 was to gather comprehensive validity evidence
for the GHGD questionnaire by examining self- and informant-reports
of goals, their convergence with personality traits and facets, and their
associations with honesty-related behavioral tendencies, including
objectively observed cheating behavior. Principal component analyses
confirmed that Goals of Honesty (GH) and Goals of Dishonesty (GD)
are distinguishable and only modestly negatively correlated constructs,
emerging consistently across both self- and informant-report data.
These findings support the idea that goals for behaving dishonestly are
not merely the inverse of goals for honesty-humility, but reflect a dis-
tinct motivational tendency (Costantini et al., 2020; Costantini & Peru-
gini, 2018; Richetin et al., 2011).

Moderate agreement between self- and informant-reports of GH and GD
further indicated that close others can form reasonably accurate impres-
sions of individuals’ honesty-related motivations (Carlson et al., 2022;
Moskowitz & Olcaysoy Okten, 2016). This convergence increased margin-
ally with acquaintance for GH but not for GD, suggesting that dishonest
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motivations may be more difficult to observe or acknowledge. Both GH
and GD also showed consistent and theoretically meaningful associations
with honesty-humility and its facets, which were stronger than those
of goals related to conscientiousness, underscoring the discriminant and
convergent validity of the GHGD scales.

Importantly, GH and GD were related not only to self-perceptions but
also to behavioral tendencies associated with authenticity and decep-
tion, including informant-perceived lying behavior. While both self- and
informant-reported GD were significantly associated with lying-related
tendencies, informant-reported GU sometimes emerged as an even
stronger correlate, suggesting that observers may use a broader range of
cues to infer dishonesty.

Critically, both GH and GD predicted observed dishonest behavior in the
Spot-the-Difference task when included as sole predictors. When GH
and GD were included in the same regression model, only GD remained
a significant predictor, outperforming also personality traits, facets, and
goals related to conscientiousness. Actual dishonest behavior seems to
be uniquely related to the importance of goals related to dishonesty, but
not to the low importance of goals related to honesty, which further cor-
roborates the idea that GH and GD do not represent the opposite poles of
a continuum, but rather two distinguishable categories. GH were instead
more strongly related to authentic living, a facet of authenticity that re-
flects the tendency of behaving and expressing oneself (including one’s
beliefs, values, and emotions).

In the prediction of observed cheating behavior, it is also noteworthy
that when traits and facets were assessed using the HEXACO-PI-R rather
than adjective measures such as the HAS and the ACH, the incremental
predictive power of GD was slightly lower. This arguably reflects the
fact that phrased items, such as those included in the HEXACO-PI-R,
compared to adjective-based measures, contain more information about
the motivations of people’s behavior and, in particular, dishonest goals
(Amenta et al., 2025; Romano et al., 2023; Wilt & Revelle, 2015), thus
presenting a higher degree of content overlap with the items assessing
the importance of goals.

A key limitation of Study 3 is that a substantial number of participants
(N = 239) had to be excluded from analyses involving the spot-the-
difference task because they correctly identified the deception behind it.
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Although such exclusion was pre-registered and justified to preserve the
validity of the task, it nevertheless reduced the effective sample size and
statistical power for behavioral analyses. Importantly, key findings re-
garding the predictive value of goals—particularly GD—remained robust
even within this smaller sample. In addition, replicating the analyses on
the entire sample (N = 400, see Table S11) confirmed that GD consistently
outpredicted personality traits, facets, and other goals. Together, these
findings provide strong multi-source, multi-method support for the
construct validity of the GHGD questionnaire.

GENERAL DISCUSSION

The present work set out to uncover the motivational underpinnings of
trait honesty-humility, a core dimension in the HEXACO model associ-
ated with fairness, sincerity, modesty, and the avoidance of greed and
exploitation (Ashton et al., 2004; Ashton & Lee, 2007, 2020). While prior
research has linked honesty-humility to a wide range of prosocial and
moral behaviors (Hilbig et al., 2013; Thielmann et al., 2020; Zettler et
al., 2020), the specific goals that guide or reflect this trait have remained
largely uncharted. The overarching aim of this project was thus to devel-
op and validate a comprehensive self-report questionnaire—the GHGD
(Goals for Honesty and Goals for Dishonesty)—to assess individual dif-
ferences in the subjective importance of honesty- and dishonesty-related
goals. Across three studies, we adopted a multi-method, bottom-up
approach to identify, refine, and validate the structure and function of
these motivational constructs.

In Study 1, we used a bottom-up approach to elicit goal content from par-
ticipants, grounded in trait-descriptive adjectives covering the breadth
of honesty-humility facets (Amenta et al., 2025; Romano et al., 2023).
Participants generated thousands of goals in response to trait mark-
ers, which were subsequently analyzed using a combination of natural
language processing and human ratings to classify the responses into
interpretable goal classes. Importantly, a subset of these goals showed
robust associations with honesty-humility adjectives, supporting their
conceptual relevance. These findings extend earlier work on conscien-
tiousness (Costantini et al., 2020; Costantini & Perugini, 2018) and il-
lustrate the feasibility and richness of using bottom-up procedures to
tap into trait-linked motivational structures. Study 2 focused on refining
the GHGD instrument by evaluating the psychometric properties of the
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elicited items and their empirical associations with personality traits, as
measured via adjective-based trait assessments (Romano et al., 2023).
We retained a set of 78 items— 64 assessing goals related to honesty (GH)
and 14 assessing goals related to dishonesty (GD). These items formed
internally consistent scales and were associated with honesty-humility,
with weaker associations with other HEXACO traits. Study 3 provided
a comprehensive validation of the GHGD using multiple sources and
methods. The GH and GD scales converged with multiple measures of
honesty-humility, as well as with behavioral tendencies connected to
honesty-humility (Hart et al., 2019; Wood et al., 2008), including self-
reports, informant-reports, and behavior observed in a computerized
task (Speer et al., 2020). Our results align with prior findings that goals
are central elements of personality and can even outperform personality
in predicting behaviors (Buchinger et al., 2024; McCabe & Fleeson, 2012;
Mischel & Shoda, 1995). Furthermore, informant-reports of GD also pre-
dicted observed dishonesty, although self-reports remained the stronger
predictors—suggesting that while dishonest goals may be partially ob-
servable, individuals retain privileged insight into their own motivational
profiles (Thielmann et al., 2017; Vazire, 2010). Altogether, these findings
provide robust evidence that the GHGD questionnaire offers a valid and
nuanced tool for assessing the motivational underpinnings of honesty-
humility. The GHGD thus represents a promising measure for investi-
gating how honesty-humility is instantiated, expressed, and potentially
changed through individual goal structures.

While a substantial body of research has examined dishonest behavior
and its situational antecedents, relatively few studies have focused on the
personal goals that motivate honesty and dishonesty as enduring indi-
vidual differences. Much of the existing literature has examined deception
from a behavioral or communicative standpoint. For instance, DePaulo
and colleagues (1996) conducted a foundational investigation into the
everyday motivations for lying, identifying goals such as protecting one-
self or others. Similarly, Levine and colleagues (2016) explored deceptive
goals in interpersonal contexts across cultures, emphasizing functional
motives such as covering up personal transgressions, getting personal
advantages, avoiding other people, or social utility. While these stud-
ies provide a rich taxonomy of immediate or context-bound deceptive
goals, they were not designed to capture stable, trait-like motivational
tendencies, nor were they linked systematically to honesty-humility.
In contrast, the current work offers a trait-anchored, psychometrically
validated framework for understanding individual differences in goals
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related to honesty and dishonesty. The GHGD questionnaire measures
the subjective importance of these goals across contexts, distinguishing
between people who are chronically motivated to act honestly or dishon-
estly, rather than examining the situational triggers of specific deceptive
acts.

Another relevant line of research has focused on goal inference and moral
evaluation. Studies have shown that people often assess others’ morality
not just based on their behavior, but based on their inferred intentions
and goals. For example, Carlson and colleagues (2022) found that people
judge others more harshly when they perceive their dishonest actions
as goal-driven by self-interest, rather than by benevolence. Similarly,
Wilson (2018) and Miller and colleagues (2021) argue that the moral
evaluation of behavior depends crucially on the motives attributed to the
actor, with deceptive behaviors sometimes being perceived as secondary
to higher-order moral goals (E. E. Levine, 2022; Lupoli et al., 2018). Our
work complements these findings by showing that people differ system-
atically in the goals they prioritize, and that these goals not only shape
behavior but are observable by others and predictive of moral conduct.

An interesting finding is that goals related to honesty (GH) and goals
related to dishonesty (GD) are not two ends of a single continuum, but
rather psychometrically distinct constructs that reflect separable moti-
vational orientations. Principal component analyses supported a two-
factor structure, with GH and GD loading on different components and
showing only a modest negative correlation (r = -.25). This pattern held
across self- and informant-ratings, corroborating the idea that honest
and dishonest goals represent qualitatively different psychological con-
structs rather than polar opposites. In line with this distinction, GH and
GD predicted different behavioral outcomes. GH was mainly associated
with authentic living, suggesting the view that honest goals support the
enactment of a coherent and self-congruent identity (Maltby et al., 2012).
In contrast, GD predicted greater endorsement and enactment of decep-
tive behavior, including lying in everyday life and actual cheating in a
behavioral task. These results point to a dual-motive structure, whereby
individuals may simultaneously endorse—or reject—goals associated
with honesty and dishonesty to varying degrees. This dual structure is
consistent with broader theoretical frameworks that posit coexisting and
partly independent motivational systems, such as approach vs. avoidance
motivation (Elliot & McGregor, 2001) or agentic vs. communal orienta-
tions (Abele & Wojciszke, 2014). Our findings contribute to this litera-
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ture by showing that honesty-related motivations also reflect such dual
architecture, with implications for understanding moral behavior as the
outcome of competing goals rather than the absence of immoral tenden-
cies.

A key methodological strength of our approach lies in the bottom-up
procedures used to develop the GHGD questionnaire. Rather than rely-
ing on predefined theoretical assumptions about what constitutes a
goal related to honesty or dishonesty to generate items, we began with
a broad elicitation of participants’ own goal statements, prompted by
trait-descriptive adjectives, which were in turn identified in a previous
study using expert raters (Amenta et al., 2025). This approach helped to
minimize researcher bias, as the initial pool of goal content was entirely
participant-generated. As such, the resulting items are arguably more
likely to capture ecologically valid, personally meaningful goal content
(see also Condon et al., 2020; Costantini & Perugini, 2018). For example,
goals such as “getting what you want at any cost” or “be true to one’s
ideals and principles” emerged organically from participants’ responses
and reflect psychologically rich nuances in how people conceptualize
(dis)honest motivation. This method is highly adaptable: Because it relies
on lexical prompts and participant input, it can be extended to differ-
ent traits, populations, or cultural contexts. This flexibility makes it a
promising platform for future research aiming to map the motivational
substrates of other personality constructs. An additional innovation of
this project lies in the integration of natural language processing (NLP)
techniques with human judgment. We combined sentence embeddings
(Wulff & Mata, 2025; Yang et al., 2019) with hierarchical clustering to
structure and reduce the vast corpus of textual responses. This compu-
tational step enabled raters to classify goals efficiently and consistently,
while preserving the richness and variability of the original content. The
synergy between automated text analysis and expert human interpreta-
tion not only ensured high inter-rater agreement and interpretability
but also represents a scalable and replicable method for psychometric
construction from open-ended data. This hybrid method advances exist-
ing practices in personality scale development and offers a compelling
model for future research aiming to bridge data-driven discovery with
measurement.

While the current research offers a comprehensive and methodologically
innovative examination of goals related to honesty-humility, several
limitations should be acknowledged, alongside directions for future in-
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quiry. First, in Study 3, pre-registered exclusion criteria led to the exclu-
sion of a large portion of the sample in the prediction of the adapted
spot-the-difference task. Although a similar pattern of results was con-
firmed in the full sample, this prompts a reflection about the potential
limitations of our adaptation of this task, which was originally devised
for MRI studies (Speer et al., 2020). Future studies are needed to better
adapt this task to the needs of behavioral studies, for example, by reduc-
ing the presentation times until the deception becomes more difficult to
recognize, or by testing the ability of the GHGD questionnaire to predict
cheating behavior using different tasks that do not necessarily involve
deception (Hilbig et al., 2024; e.g., Schild et al., 2021). Second, although
informant-report and observed data were incorporated, the study design
remained cross-sectional. As such, whereas our studies corroborate the
centrality of goals for honesty-humility, it remains unclear whether
the personal importance of goals fosters greater trait honesty-humility
over time (McCabe & Fleeson, 2016), or whether trait levels shape one’s
motivational architecture (McCrae & Sutin, 2018). Addressing this ques-
tion will require longitudinal or experience sampling designs, which can
examine how personality and goals co-evolve in everyday life (Buchinger
et al., 2024; McCabe & Fleeson, 2016).

CONCLUSIONS

This work set out to address a central but underexplored question in per-
sonality psychology: What are the personal goals that underlie honesty-
humility? Across three studies, we developed and validated the GHGD
questionnaire, a comprehensive tool to assess individual differences in
the subjective importance of honesty- and dishonesty-related goals.
Using a bottom-up, participant-driven methodology and combining
NLP and human judgment, we identified a rich set of goals. These goals
were shown to be reliably associated with honesty-humility, to display
a clear two-factor structure, and to predict a range of self-reported,
informant-reported, and observed behaviors. Importantly, our findings
suggest that goals for honesty and dishonesty are distinct motivational
constructs. Taken together, the present research contributes to bridging
the gap between trait structure and motivational process, providing both
theoretical insights and practical tools for future research on personality
and moral behavior.
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APPENDIX. THE GHGD QUESTIONNAIRE

Italian (original) version

Di seguito sono elencati una serie di obiettivi. Per ciascun obiettivo, la
preghiamo di indicare quanto & importante per lei, usando la seguente
scala di risposta: Indichi 1 se ’obiettivo non e per nulla importante per
lei, 5 se I’obiettivo € molto importante per lei. Usi le risposte 2, 3 e 4 per
indicare gradi intermedi di importanza.

2 Essere autentico o o o o o

Ottenere qualcosa illecita-
mente

~

6  Avere fiducia in me stesso/a o o o O o

8  Avere la coscienza pulita o o o o o

Dire la verita senza omis-
10 S u] u] u] o u]
sioni

Accontentarsi di quello che

12 .
si ha

14  Stare bene con me stesso/a a] o al al o

16 Non arrecare fastidi agli altri o o al o o

18 Vivere una vita semplice a] al al o al
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Accertarsi dell’onesta di
20 O =] o o m]

qualcuno

Mantenere alta o aumentare
22 u] u] ] u] u]

(aa]

)

. . [

la mia autostima 2,
(1}
=
)

24 Smascherare le persone false o o o o o

Capire se mi posso fidare di

26
qualcuno

28 Non volere troppo o o o o o

Non darmi delle arie con gli

. o [u] [u] [u] [u]
altri

30

32 Vivere bene o al o o o

34 Sentirmi appagato/a 0 o o o o

36 Raggirare qualcuno o o o o o

Non essere troppo appa-

38 riscente agli occhi degli altri

Fare in modo che altri fac-

4O o °
ciano cio che conviene a me

42 Avere saldi principi o o ] o a]
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Avere relazioni solide con
Lt O O u} u} O

gli altri

46 Proteggere qualcuno o o o o o

48 Far stare bene gli altri o o o o o

50 Aiutare qualcuno al o o o o

52  Far felice qualcuno o o o o o

Chiarire i malintesi con gli

54 altri

56 Vivere sereno o o o o o

58 Non dipendere dagli altri o o o a] a]

Esprimere il mio punto di

8 vista

62 Stare in pace con me stesso o o o o o

Avere saggezza, una comp-

4 rensione matura della vita

66 Scoprire la verita o a] o al o

68 Essere autonomo o O o u] o
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Far sapere a qualcuno che

(0] N 3
7 puo contare su di me

(o]

72  Offrire sostegno a qualcuno o al o o al u

73 Faedelmaleaqualwno o e o o 0o g

(1]

0 . Fc

74 Non creare disuguaglianze o o o o o ©
76 Dire le cose come stanno o o o o o

78 Rispettare gli altri o o o o o
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English (back-translated) version.

A number of goals are listed below. For each goal, please indicate how
important it is to you, using the following response scale: Indicate 1 if the
goal is not at all important to you, 5 if the goal is very important to you.
Use responses 2, 3, and 4 to indicate intermediate degrees of importance.

2  Being authentic o o o o a]

4 Obtaining something illicitly o o o o o

(o)}

Having confidence in myself o a o o o

8  Having a clear conscience o o a] o o

Telling the truth without
omissions

12 Making do with what I have o a] o al a]

14 Feeling good about myself o ] o o o

16 Not to inconvenience others O mi o o o

18 Living a simple life o al a o o

Ascertaining someone’s

20
honesty
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Maintaining high or in-
creasing my self-esteem

24 Unmasking false people o al o o o

(s}
Sl
]
=
=1
]
=
(&)

Understanding whether I

26
can trust someone

28 Not to want too much o o o o o

Not to put on airs with oth-

(0]
3 ers

32 Living well o o o o o

34 Feeling fulfilled o o o o o

36 Scamming someone o o o o o

Not to be too flashy in the
eyes of others

Getting others to do what is

0 .
4 convenient for me

42 Having firm principles o o O o o

Having strong relationships

4 with others

46 Protecting someone o o o o o
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48 Making others feel good o o o o a]

50 Helping someone o o o o o

52 Making someone happy o o o o o

Clarifying misunderstand-

>4 ings with others

56 Living serenely a] o o o o

58 Not to depend on others o o O u] o

60 Expressing my point of view o o o al O

62 Being at peace with myself o o al a o

Having wisdom, a mature

64 understanding of life

66 Discovering the truth o al al o al

68 Being autonomous a] a] o o o

Letting someone know they

70
can count on me.

72 Offering support to someone o o o o o
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74 Not to create inequality O o = o

76 Telling things like they are a] al o o

78 Respecting others al o

(s}
Sl
]
=
=1
]
=
(&)




146 | Chapter 3

Scoring instructions

The following table lists items for each goal class, distinguishing between
honesty (GH) and dishonesty (GD). First, obtain the score of each goal
class, by averaging all items within that class. Second, to obtain overall
GH and GD scores, average the scores of all goal classes belonging to each

type.

Goal class

authenticity

autonomy

avoid being deceived

avoid hurting someone

be satisfied with oneself
be true to one’s ideals and principles
express one’s point of view
happiness

help others

justice

make others feel loved
make others happy

respect others

sobriety

stability of relationships
tell the truth

test someone

get what you want at any cost
lie

hurt someone

manipulate others

Type items
GH 2, 29, 37, 55, 65
GH 41, 58, 68
GH 19, 69
GH 16, 17, 27
GH 6, 14, 22, 34, 39, 49, 62
GH 8, 42, 64, 75
GH 15, 53, 60, 76
GH 1, 32, 43, 56
GH 7,13, 46, 50, 72
GH 47, 74
GH 33, 54, 63, 70
GH 9, 48, 52
GH 5, 31, 78
GH 12, 18, 28, 30, 38, 77
GH 44, 59
GH 3, 10, 24, 66
GH 20, 25, 26
GD 4, 11, 21, 61
GD 36, 45, 67
GD 23, 57, 73
GD 35, 40, 51, 71
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SUPPLEMENTARY MATERIALS

Supplementary Material S1. Study 1. Instructions provided to
participants

Original Italian version

Un obiettivo/scopo € qualcosa che si cerca di ottenere o raggiungere
attraverso comportamenti che possono essere iniziati, intrapresi, ges-
titi, completati proprio al fine di raggiungerlo. Esempi di obiettivi sono
laurearsi, fare un viaggio, fare una buona impressione. Un obiettivo puo
consistere anche nel resistere o nell’evitare di fare qualcosa, per esempio,
smettere di fumare o, se si e gia smesso, non ricominciare.

Ci sono risposte che NON sono obiettivi/scopi, ma che talvolta le persone
indicano per errore come se fossero obiettivi. Questi NON-obiettivi in-
cludono ad esempio:

Causeespiegazioni(es.setichiedonoqualeobiettivovuoiottenerefacendoqualcosa,
rispondere “Perché e bene”, “Perché é bello”, “Perché é importante”).

Descrizione di situazioni (es. se ti chiedono a che scopo fai qualcosa,
rispondere “Quando bisogna fare qualcosa”, “Quando questo € impor-
tante”).

Rispostecircolari(es.setichiedonoqualeobiettivovuoiottenerefacendounacosa,
rispondere “Per fare quella cosa” o “Perché voglio fare quella cosa”)

Risposte vaghe o molto generali (es. rispondere che il tuo obiettivo &
“Essere felice” o “Ottenere i miei obiettivi”).

Dichiarare apertamente di non sapere cosa rispondere (es. rispondere
“dipende”, “non so”).

Di seguito, le sara chiesto di rispondere a domande che riguardano gli
obiettivi/scopi che cerca o potrebbe cercare di raggiungere comportan-
dosi in un certo modo.

Un esempio di domanda potrebbe essere: “A che scopo si comporta o
si comporterebbe in modo coscienzioso?”. Esempi di risposte a questa
domanda potrebbero essere: “per realizzarmi nel lavoro”, “per superare
un esame”.
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Un altro esempio di domanda potrebbe essere: “A che scopo si comporta
o si comporterebbe in modo pigro?”. Esempi di risposte potrebbero es-
sere: “per non fare qualcosa che non mi interessa fare”, “per distrarmi
dagli impegni”.

Anche se si comporta in un certo modo raramente, o addirittura non lo
fa mai, le chiediamo di immaginare comunque gli obiettivi che potrebbe
cercare di ottenere comportandosi in quel modo.

Un modo semplice per essere sicuri che la risposta che ha dato sia un
obiettivo/scopo € quello di provare se ha senso quando preceduta da
“allo scopo di”.

- Esempio di obiettivo/scopo valido: “allo scopo di... superare ’esame”.

- Esempio di obiettivo/scopo non valido: “allo scopo di... quando devo
studiare”.

Qualora lei non conoscesse il significato di qualcuno degli aggettivi, puo
cercarli sul dizionario se lo ritiene opportuno.

English translation

A goal/objective is something one seeks to obtain or achieve through
behaviors that can be initiated, undertaken, managed, and completed for
the very purpose of achieving it. Examples of goals are graduating from
college, taking a trip, making a good impression. A goal can also consist
of resisting or avoiding doing something, for example, quitting smoking
or, if one has already quit, not starting again.

There are responses that are NOT goals/goals, but which people some-
times mistakenly point to as if they were goals. These NON-goals in-
clude, for example:

Causes and explanations (e.g., if asked what goal you want to achieve by
doing something, answer “Because it is good,” “Because it is beautiful,”
“Because it is important”).

Description of situations (e.g., if you are asked what purpose you are do-
ing something for, answer “When something needs to be done,” “When
this is important”).
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Circular answers (e.g., if asked what goal you want to achieve by doing
something, answer “To do that thing” or “Because I want to do that
thing”)

Vague or very general answers (e.g., answer that your goal is “To be
happy” or “To achieve my goals”).

Openly state that you do not know what to answer (e.g., answer “It de-
pends,” “I don’t know”).

Next, you will be asked to answer questions that relate to the goals/ob-
jectives you seek or might seek to achieve by behaving in a certain way.

An example of a question might be, “For what purpose do you behave or
would you behave conscientiously?” Examples of answers to this ques-
tion might be, “to fulfill myself in work,” “to pass an exam.”

Another example of a question might be, “For what purpose do you be-
have or would you behave lazily?” Examples of answers might be, “to
avoid doing something I’m not interested in doing,” “to distract me from
my commitments.”

Even if you rarely or even never behave in a certain way, we still ask you
to imagine the goals you might try to achieve by behaving that way.

An easy way to be sure that the answer you gave is a goal/purpose is to
test whether it makes sense when preceded by “for the purpose of.”

- Example of a valid goal/purpose: “for the purpose of... passing the
exam.”

- Example of invalid goal/purpose: “for the purpose of... when I have to
study.”

In case you do not know the meaning of any of the adjectives, you can
look them up in the dictionary if you see fit.
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Supplementary Material S2. CFA model of Honesty-Humility
facet adjectives

Amenta and colleagues (2025) developed an assessment of Honesty-
Humility facets through adjectives. The scale includes 22 adjectives:
Three of them (greedy, hypocritical, and sincere) overlapped with those in-
cluded for assessing Honesty-Humility in the HAS (Romano et al., 2023).
Amenta and colleagues tested a confirmatory bifactor model including a
general factor to control for response tendencies, as well as four Honesty-
Humility facets: Sincerity, Fairness, Modesty, and Greed-Avoidance (see
also Romano et al., 2023 for a similar approach). We examined whether
that model would fit the adjective data in Studies 2 and 3.

In Study 2, the results confirmed the good fit of the model on self-report
data, x* (181) = 340.81, p < .001, CFI = .939, RMSEA = .054, SRMR = .044.
Figure S1 reports model parameters in Study 2: loadings were all in the
expected direction, and ranged between A = .42 and A = .79 in absolute
value. Similar results were obtained for self-report data in Study 3,
x> (181) = 361.78, p < .001, CFI = .950, RMSEA = .050, SRMR = .047, with
loadings ranging between A = .35 and A = .83.

In Study 3, we also tested the fit of the same model on data obtained
from informants. The results confirmed the good fit of the model, x* (181)
= 361.78, p < .001, CFI = .950, RMSEA = .050, SRMR = .047, with loadings
ranging between A = .35 and A = .83. We also examined measurement
invariant between self-reports and informant-reports, by performing a
series of model comparisons (Hirschfeld & von Brachel, 2014; Putnick &
Bornstein, 2016). To evaluate measurement invariance, we considered
ACFI < .01, ARMSEA < .015, and ASRMR < .03 as indicating sufficient
similarity between models for testing weak invariance, and ACFI < .01,
ARMSEA < .015, and ASRMR < .01 for supporting strong invariance (Chen,
2007; Di Pierro et al., 2022; Sass, 2011). The results are reported in Table
S7 and support strong measurement invariance. Standardized parameter
estimates are reported in Figures S2 (self-report) and S3 (informant-
report). We used the regression method for estimating factor scores for
the four facets of Honesty-Humility, Sincerity (SI), Fairness (FA), Mod-
esty (MO), and Greed-Avoidance (GR), to use as Honesty-Humility facet
scores in Studies 2 and 3.



Uncovering the motivational core of Honesty-Humility | 151

Figure S1. Study 2. Standardized CFA parameters of Honesty-Humility facets,
self-reported.

truth lover

sincere

generous

non singy
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Figure S2. Study 3. Standardized CFA parameters of Honesty-Humility facets for
self-report data, the strong-invariance model (i.e., unstandardized loadings and
intercepts constrained to be equal between self- and informant-report data).

HAS_H__13

Supplementary Material S3. Deviations from preregistration

Study 1
No deviations to report

Study 2

The preregistration indicated that 38 additional items would be added to
the 10 items of the HAS Honesty-Humility scale to assess this trait more
precisely. However, one item, “prepotente” (bully), was included in the
HAS agreeableness scale and was not used for the assessment of Hon-
esty-Humility. Because of an error in programming the study, instead
of the item “integro” (incorruptible), we administered another unrelated
item, “maleducato” (impolite). Hence, Honesty-Humility was eventually
assessed by means of 46 items instead of 48 adjective items.
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Study 3

The exclusion criteria for informants were not preregistered. We decided
to implement those exclusion criteria to prevent including careless re-
sponses or responses from informants who were not actually acquainted
with the targets.

The preregistration document mentioned 27 aspecific goals related to
honesty, some of which also overlapped with goals of conscientious-
ness. These items were originally intended as the basis for developing a
questionnaire on aspecific goals. However, we later abandoned this idea.
Of the 27 items, 16 overlapped with goals of conscientiousness and were
analyzed as such (Costantini et al., 2020). The remaining 11 items were
included in the goal questionnaire but were not considered in the present
manuscript.

Figure S3. Study 3. Standardized CFA parameters of Honesty-Humility facets for
informant-report data, the strong-invariance model (i.e., unstandardized loadings
and intercepts constrained to be equal between self- and informant-report data).

HAS_H_ 14
RN
0.57 HAS_H__15
0.71
047
0.67

S 0.79:

HAS_H__17




154 | Chapter 3

Supplementary Tables

19°0- 0T'C 9S'I- 69'T- 860 19°I-

G9'T- 9G°'T- 89°0 C9'I- SI'T GS'I-
1Tl 6I'T- L9'0 YTI- LU'T- QI'I-

18°0- 9L'0- 80°'C 6L°0- SL'0- 9L'0O-
8T'I- 09°0 OrU'l- £€%7°0- 61'T- 0TI-
LET- 0€T- YTr- GE1- €€'0  g%o-
9L'T- 99°I- 6S°'1- CI'l- I0°T- §TO
69'1- €0'c- ¥6'1- or'c- QTY 10°C-
66°0 L6°0- €6°0- TO'T- 96°0- 96°0-
gr'c- 9r'I- G¥%'1- G9°'T- 66°1- 00°C-

69'c- 99'1- o¥%'t- 96°0- 78T 8Y'T-
69°0 8ET- TETI- E€¥'I- 9€T1- 09°0-

9G'1- LL'0- T¥'1- S8°0- YL'0- 9%'1-
'0 QU'l- TT0o- €TI- LU'T- LUT-
TUT LET  LST  8¢T  GO'T- gO°OT
16°0- 98°0- T8'0- 68°0- $8°0- S8'0-

YG1- LL°L 981- 10°C- 16°T- Q¢'I-
YL 1- G9'T- 85 T- ILTI- €09 9f£0-
90°0 €€1- QTI- QE'I- TEI- ¥S0-
G 1- QE'T- €0'T 0L0- 9€T- 9€1-
88°T- QL'I- 0OL1- Y¥8'1- 18T 9L'I-

oL'c- €0°1- 8€'c- gT'Cc- OI'C- TII'C-

-0 (0] -0 o) -V v

G8°0-

97 1-
€Lo

1L°0-
erI-

TT1-
€T0-
GET-
16°0-
781~

7 1-
6T'1-

9T
86°01
6T 0-
LYo

or'0-
GGT-
T
6%°0-
Y0°1-

1Le-

85°0- 07% 0071- %6°0-

69°'1- Y9°'1- LG'1- LEor
6%7°0- ST'1- Y¢'0- Yo'T-

77°'0 080- LL'0- L9O
1€'1- LTI- TTI- 06°01
'1- 9€1- 1€1- Y9'8
08'T- YL'1- G0°'T- €S9°C-
0C'c- Tr'e- Y0°'c- 96°6
G0'I- TO'T- 80°0 Y¢'i-
99°c- LST- LYc- Lg€r

€6°'1- 956 9TI- Y0°¢-
66'T 000 8€T- 65T-

09°1- Y¥S'1- V'€ 16°¢-
8T'1- YT'I- 6T'T- 19°'1-
LTT- VL1 6%0- LLE-
€6°0- 06°0- T€'0 SO°C-

68'c LO'T TY7'1- S€0
0T'T- €L1- Lyt Y6°¢-
G 1- o%7'1- Yer- gre-
6%'1- ¥%7'1- 8¢'1- 9r0-
€6°T- 98'T- 6L'1- 68'C-

€1'e- €0°¢- 16'C- 1L°8

-X X -4 94 -H
‘sasse[d [e0d $6 10J 193 a1enbs-1yd oY} Jo S[eNpIsal pazipiepuels — I Apnis 'IS d[qeL

9%'1- 6g8°¢-

8¢¢- 641
6L°0- 19°T

08°'T- 18°1I-
9%'c- or't
96°1- Y¢T-
g¥7'c gr'u
GGY- Lre
T€°0- T8'0-
6L°¢€- €99
65T QI'0
G0'¢€ 9r'I-

71T 6Ye-
LG T- LUT-

S1'€- 88'C-
T6°0- €0°C-

TeT- 659°¢-
10°¢- T€¢-
VST 9r¢E-
GT'¢- 08°61
LE'S  €6°¢-

29'G- 79T

H -S

€Tt

Le€-
LE0-

08°1-
Go'c-
90°€-
e

18°€-
90°cI
84°G-

ST'I-
G-

ST St
LET-

71—
LYy 1-

G0'C-
61°QT
VAN
Y6
18°C-

LL G-

S

STe-

oL 1-
6€°1-

€L o1
e 0-
or'0-
1LCc-
e T-
8G°1-
g€y

YL c-
6T'1-

o7c-
LET-

8¢T-
o7'1-

ere-
69°C-
89°1-
Y-
06°C-

66°8¢

-

08°'1-

60°C-
98°0

9€°0-
G6°1-
60°C-
Ly 1-
LTE-
88°0-
6T -

€6°¢1
L9t

LET-
06°1-
e T-
9T°91

Ge0-
GTe-
1€°6

T T-
9¢°T-

€Te-

B

9¢°01

€46°T
8€°1-

L0
GL0
S0'11T
oL'c-
6T°¢
8G°1-
61—

€G-
Y-

G6°1-
18°0-
9L'T-
o7'1-

08°L1
89'c-

Luc-
Y-
T5'T-

8T €~

-

LET

9G°C-
99°01

o%'0-
-
re-
%00
e -
66°1-
1T°€-

0€°€-
0’1~

61°0-
GLSGT
GY°0-
980

I8°T-
6%°0

68°8T
9T’ T~
VAR

08°¢-

W

€9°0

6€°9
€6°'T-

LE0-
LLO
%0
69°C-
€6°11
LS T-
9L'€E

6°1
8L0-

€6°1-
16°'T-

G-
6¢°1T-

SYc-
G9°0-

or'c-
9T'1-
c9°0-

L1€
-q

-

€Gc-
€6°1-

Y-
96°1-
e-
or°0
G6°C-
LG T-
LgT-

18°0-
6L°0-

Y0°1-
16°T-
90°91
Y1°0

9L'1-
GT0-
L9 T-
cce-
987t

SYy-

d

«U1Iom

sduo anoid
£9U0dWOS 1INy
#SI9YI0 JO
jusw3pn( proae
suonoey

-snes earsAyd
%SIoYI0

uey) 19319q 9q
#SI9Y30 0}
1o11adns 3urasy
#9U02WIOS
Sunany proae
4Sso133e
xUiN13 93 (31
xo3ejueape
[euosiad urel
«SI930 doy
wAddey

SI9Y30 ayew
$A3DnuayIne
%SIdYI0

Aq paonou 3uraq
10U ‘ssaUIPUO]
%109J3T HuIy)
xodoy

as[e] proAe
xPoIItupe 9q
*M31A Jo Jutod
s 9u0 ssa1dxa
3911908

*91[ pue apIy
%SSaU

-11eJ pue adnsn(
*[O 9q



Uncovering the motivational core of Honesty-Humility | 155

19°'0- 89°0- 95°0- 09°0- LS0- LG0- €T°€ €9°0- 19°0- 85°0- GT0 LET1- LS'E TI'l Y6'0- €6'0- ¥6'0- 6TT Y6'0- ¥6°0- TN CRE])

uraq proae
69T S%7'0- €7°0- L¥0- ¥Y7'0- ¥70- TV 0- 6%°0- L¥0- G¥0- LOT- €T 90°T- 80T €L°0- 89°€ €L°0- €L°0- TLO- €L°0- 4UiIeJ Snoidre1
¥8'0- 19°0 65°0 T8 0- 8L'0- 8L'0- TO'T 980- £€8°0- LT 6TI- 99°0- G66°'C G0'0- LY 0- QC'1- 6T1- 8%°0- 8C1- 69°¢ £9UO0dUWIOS 1S9]

¢yt Lg0- ¥8'0- LET 98°0- 98°0- T8'0- ¥TT 16°0- 6T°0 80'C- 96°0- 1¢'C 690 TY'I- TV'I- €80 €% 1¥71- 1¥1- «Pa1dadde aq
Lg'0- LTT- LT'T- T6'T OI'0- 89°0- 05'Cc L¥1- Yo €51 850 0Sc- Loy 8%c- 95y 09'c- Ly0o- ST0- 10T  9TC- 9Jes 9q
09°0 ¢TL'0- 69°0- T0'T TIL'0- 1L'0- L9'0- L8T GL'O- ¥S'€ 1LT- Y91 oL1- S€0- LUT- LTS LUT- LTO- 9T'I- OIU'I- £PaA0]
[@3] SIaY10 ayewl

00°T- G6°0- 16°0- 86°0- £6'0- S¥7'€ 680- €0'I- 9U'E €1'0 9L'TI- T®T YrT- €re- Y&I- GLY YS1- TE€S €5°1- Ygo- s1PoM
[@3] SIaY10 ayewl

0L°'0 69°0- 99°0- €L°'0 89°0- 89°0- 79'0- ¥L'0- TL'0- 69°0- ¥9'1- T6'0- 9¥°0 <cTTO- ¥5'S Y1'0- 9T'0- QI'0- 9L'T II'l- sAwouoine
G¢1- g%0- ¢TIi- €€1- GY0o- LTi- 0TI- 6€T- YETI- 6TT- LG G9'T- G6°G TOE- LOT- 19°0- 80°C- OT'C- 99°G SO'T- %1500
Aue je juem

noA jeym 3193
90°'1- L0O'T 96°0- ¥0'I- 66°0- 66°0- ¥YTT YI'0- 16'0 80'% S¥'1- YY1 06'1- 050 66°0- 0£°0- 619 G9'T- €9°T- £9'I-  4dAO[ dJURWIOX

€0°0- €T'I- 60°T- TY'0- 9T'c- 809 TS'0- 80'C €60 99°0 ¥VE¢T- Yo'r- €8'1- 10C- 0C9 €0C YE€T- 88T 69T 60°7T- «Ssaurddey
¥6°0- 8C°0 S98°0- 0T'0 L80- 6T°0 €£€8°0- 96°0- 8I'0 68°0- 85°'I- ¥9'L O0Or'C- 00'T- ¥¥'1I- GS'T 0L0- TL0- 69°0- 6L0 swordure
-Xo poo3 e aq

1L°0- L9°0- 96°0 69°0- 99°0- 99°0- €9°0- ¢TL'0- O0L'0- L9°0- £€5°0 98°0- 9T'0- LS'I- 60°'T- 80'I- ¢8'T OT'l- SLL 8O- +UOI[[2qa1
0C°'0 L8'0- 78°0- 16°'0- 98°0- 98°0- 69'T SI'0 16°0- 88°0- 80'c- I8°L <TS'I- 1%0- T¥'1- S9'0- ¢¥'1- 69'0- TV'I- OT¢ £ST9130 309dsax
9¢'1- 6T1- €70 YE€I1- 9%'0- 8T'1- 9£'0- OY'I- 65°0- 89°C 0TE L9'T- OI'§ T6I- 09'T- GO°'I- S¥'0 <r'c- L¥Y'0 60°7¢C- £ST9
-30 a1e[ndrueur

¥%°'0- ¥6°0- ¥8°0- L8'0 16°0- 9T°0- §T'T TS'0- IT0 660 6TT- T70- €8 IE€TI- TG0- G0°0- LU'T- 96°0- 6%7°0- ££T1- sured proae
Y1I'I- €1'0- €0°'I- TI'l- OI'0- LO'I- 10°'T- LI'T- ¢TTO- 60°1- 0£°6 LL'O- Tt¢&cT G9'1- 9L'1- YL'1- 9L1- LL1I- 690 Yr1- LUIM
89'T- 6G°T- TS'I- 6£°0- 16°0- 9T 0- 08°0- €L°T- T¥0- 85°¢ 08¢- L9 98C- ¥¢'6 8I'c- ST't- Ye¢'1- 96°0- YL'1- g0°0- £Pa3Isni} aq
Y1't- 0S°'1- ¥6°'1- 01'c- 00°C- 00°'C- ¥T0- S9'T Yg'C 6%0- S¢Y- LY6 Yre- €06 0£¢- 070 6T¢- 9£0- 19'T- §T'T- sxsdiysuon
~B[a1 Jo Ay1fIqess

G%7c- gTt- YL1- STI- YTe- S8'1- YTI- 08°1- ¥T0 16°T- T9I- 08°6 YTS- ¢60- I'E- LEY QLG YI'E- 10°0- SOV *J[9SaU0
3m paygsnies aq

9%'0 €LT- 99'T- 08'T- 6%°0- ILT- T9T- T&I- YTI- YI'l- 0¢'€- ¢6'6 T8'¢E- 008 T8T- TO'C- €7'Cc- 80'C- €0'Cc- 0§y £S91dd

-und pue s[eap1
S,9U0 03 3N13 3q

8T0 YTI- €71 gTi- LYo gEo- Lzo- YE€I- 0€0 YTI- GLY T6T- 09°0- TG'T- 8T'0I 66°T- S6°0- Y7'0- €6'0- 00°CT- %ISI1]
J@sauo nd
9%°0- €C°0 G8'I- LO'T- 8€'T- 0G'1- 8€'0- ¥T0O 100 II'l- OI'E- 80T I91- TI'0O- T6'E- QI'E 19°G STOI G0°E- 60°T- %S1930 Aq

patenaidde aq
-0 o -D o) -V v -X X -4 i -H H -S S -D D -W W -4 q
‘panunuo) °Is d[qerL



156 | Chapter 3

¢€To
66°0-
LTT-
sL'T
78°0-
0S'1T

0T'c
651~

6T 1-
S0°0-
620

80°G

L7 0-
IL0-
Lg0-

LS 0-

0C'0-
00°'T-
GLo

L8 0-

98°0- T¥°0
06°0- 98°0-
8T°0- 90°'T-
G0'T- 6¢°T1
8L'0- ¥L0-
or'l- Lg'T

GE'T- 6T1I-
99'0 6L°0-

STl Lri-
oL'1- 6%°¢
08°L LL1
78'0- 8L0-
9€'0- 9T'I-
9¢'1- 16°0-
78'0- gL0-

LTT- TTTI-

60°0- 10°'T-
66°0- 16°0-
L9°0- ¥9°0-
€¥'o0 %o

(0] =2

68°0-

€6°0-

ST I-

€6°0-

18°0-

Y-

o%'1-
LSY

9T'1-

LT'T-

98°0-

G8°'0-

STI-

7°1-

G8°0-

TeT-

L1

86°0-
69°0-

9¢°0

o)

L9°€T
LT0

or'I-
69°'1-
LLO-
Y1°0-

T0
96°T-

0C'T-
18°0
78°0-
18°0-
6T'1-
(443
18°0-

9T'1-

G0'1-
9T'T
68°0
18°0-

-V

Gg8'0-
68°0-
91°0-
€T0
¢€Te
YLt

€6°L
JAN)

T'T-
81°0

T8°0-
18°0-
€ 0-
85°0-
18°0-

9T'1-

Lo"0-
76°0-
99°0-
18°0-

v

L0
8°0-
Y0°1-
06°0-
€L 0-
T6°8

GY0-
98°1-

Y-
656°G
Y81
LLO-
8G°1I
LT1-
LL 0O~

€¢0-

%0°0

68°0-
€9°0-
LL0O-

-X

£6°0-
11T
15°0
99°0-
Y8°0-
€¢0-

9 1-
99°1-

€ 1-
LTT-
8E'T
68°0-
€°T-
Ly 1-
9€°41

€9°0-

a1
€0°1-
zl0-
68°0-

X

06°0- 98°0- 9T'T

ST'1

19°0
ST'T-
LT

ST I-

-
S0

LY 0-
L1~
(1:53

98°0-
LE o

Y71~
98°0-

€e -

GLo
G0'0
LLO
98°0-

-

Ly 1-

90°'L T9'T- %S0

Yy G9'c- 691
90°1- T%7°¢- 20°¢
8L'0- STI- 60°¢
II'I- 0T'C- 10°0
9¢'1- €T°¢€- T0'0
66°'1- 18°¢ TTT-
€T1- T9'c- Ty
IL'I- 68T YY71-
Y8'0- T¥7'1- L6°1-
78°0- 8¢°1- LO'G
8%'0 ¢%0- 9T~
19°'0- YS'T- 6L°'1-
T8'0- TT'0- SE'I-
18°0T 6TC- LLO
LO’T- 91'0 €0°CT
G6°0- GL'0 Tt'T
L9'0- 8QI'0- SGT'0-
T8'0- ST'C £6°1-
q -H H

€0'c-
90°T-
e -
€6°1-
81—
€T

0T'€
[

oL'1-
8%
L6°T-
9¢°'T-
LyS
z€0
Y61~

10°¢-

09°T-
YL T-
LTt
L6°0

=S

10°€
1€ 1-
L]'T
G8°'0-

19°€
7 c-

69°0

8T T-
6¢°1-
L1 0-
SYre-
61°¢

€6°1-

05°6

89°0-
TTI-
Y1°0-
€6°'1-

o%'1- 79'0- ¥9°'0-

9V°'1- 96°C
€9°0- QLT
Y70 190
LT1- Yo
0T'1- LL1-
0T'c- 69°1-
18°C  S8°C
S 1- €6°C
09'1- Y¢'T
167 Yo
%G0- TLI-
L6'T- S6°T-
7TT- 61T-
Y€ 1- 6T°0
9G'1- 60T
mwi- 1yt
Y6 1- €r'o-
98°0 80'I-
GO0'T  TEI-
-0

D)

-
9% 1- LY1-
Y0°0- 1I'T
T6°'1- 66°1
T7'0- Y%70-
000 T§'€
0C'c- STI-
L8'0- 8G'I-

86'T- €6°0- VL0 €8T

6L'0 LoO-
GET-  LE1-
€e1- 990-
Lye Lo
oL'o €Tt~
99 Ye1-
6G1- g0
g%'0- Tri-
19°C  8T°0-
1I°0- OL'l-
9C°0 £0°T
-W W

jusunyurodde
-SIp S,9U0 MOUS
¢l'o- oT'T w3
Inoge a1ed noA
1By} SI9YI0 MOYS

€9°0- 6€°1-

08°1- 1TI- panof aq
II'i- §CT1T JUIy3 jJou op
9T'1- LTT auo
-9UIOS 9INSSEAX

8L 1- QL'1- 9[qelrojurodun
3uraay proae

0L°T- 6T°€  321Juod Jussa1d
G8°0 98T uornezI
-[ea1 [euosiad

asned e 0}

J[9S9UO0 330A3D

8L°0- QT'I- suonenirs
pue a1doad proae

96°0- SE€1- S9JUAIX
-adxa Mau aAey

TG0~ 89°C sa[nI
m Ajdurod

96°T- 96°1- Jes
an13 Aw apiy

Lo'9 YLo- SuOSseal

S ,9UO }13SSe
€¢'T- €€°T-  SIdYIO0 UreIIalud
T0'T- 90°C- a1e
Afrea1 noA se jpas

-1noA Summoys

LY7°0- 6£°1  J@sauo aaoxduur
ST Y61 pa3dadsa1 aq
¥8'c 80'I- sxuorsenstad
88T €5°0- sAem
Ased a3 93je)

-4 H

"panunuo) ‘IS d[qeL



Uncovering the motivational core of Honesty-Humility | 157

Ty'0- GGTr cee
€0°0- 8€'I- £5°0-

96T o0TT 0%t
Y1I'T  T6°0- 09°C
GGt  €€0- ceo-
6L°0- SL'0- cTlL'O-
96'0 Lg% 9Lo
o1 LTl TSI-
9%y 1£°0- 80°LI

6¢°0- Lg'0- SE0-
Y€'0 9¢0- LO°G
LO'T 85°0- S5°0-
L6°0- T6°0- 771
6L°0- SL'0- TLO
0%7°¢€1 7g'0- gL'0-
69T T’y £%70-

96'0- LT'0O 88'I-
99°0- €C°0 9¢°0

Yey et gyl

78'0- 8L'0- YL0-

17°0-
89'Y¢

LT ot
LS9
Geo-
8L'0-
761
8y
€TI-

8¢°0-
STI-
09°0-
o

8L 0-
Gg8'0-
LY°0-

(43 &
88°0

60°9

18°0-

6£°0- 6¢°0-
9¢°'1- 16°0
61'T- 6€°1
LT €8S
€¢'0- €€0-
69'0 YL0-
cl'0- €L0-
60°'T- 19°0-
LT'T- 6T0-
9¢°0- 9¢°0-
6T°T- 0CT'1-
LG'0- LS0-
70 969
eve Ylo-
9%'0 S¥%o
Y¥0- ¥v0-
oy 1- 1v1-
90°'T 959
0T'I- 0S°0
T6°S  LL'0-
-V v

LE0- €7°0-
6%7°0- 6%'1-
€U'T-  T5'0-
98°'0- 00°T-
1€°0- 9¢£°0-
0L'0- 18°0-
69°0- 08T
66°T- €6°0-
89T QT'I-
7€°0- 0o%°0-
89'0 VeI
76°0- $9°C
98°0- 00°TI-
0L'0- 00°¢
LL'O- 680-
z7'0- 6%°0-
IL°0- 15°9¢C
7°0- 1L°0-
YIT-  TEI-
¢€L'0- Yg0-
-X X

17°0- 0%°0- 76'0- £6°0- V6°0-

zl'0- ¥9°'0- 6T°¢-

LEO0O TTTI- 99°0
LT'T  8T'0 69°I-
86Tt Y€ 0- 080-
€60 TSI SUI-
ST'¢ YLo- 610
08°0- 99°I- 6I'T-
YT'1- 61'T- 10°0

6cc LE0o- LgO-
LT1- LE0- OL'1-
60°'T 85°0- 68T
LTt 6%T LUT-
8L'0- 88'CI QL'I-
Y61 T8 0- §¢'I-
cl't S%7'0- LoT-

6%°0 o0T1T 9Y¢-
9%°L £€¢1- Y9°'0-

GE'0 8£'0- 19°0

18°0- 8L°0- 1I¥'T

66°0

9T'I-
ST T-
790
et
eL1-
8T°0
8¢ T-

%70
Gg'T-
76°0-
ST T-
LLT-
[
10°0

9T'I-
LLT-

0¢'T-

€8°'T-

1ce-

Lo'C-
ST I-

6L0-

LL 1~
80°T-

€0°0

L9'T

[valo)

8T I-
GG0-
L9°'T-
LLT-
v6°1-
90°T-

16°C-
LS'T

or'c-

€Tt

€6°0-
80°0-

VIt

$9'1-
6L0-
91'0

cLlT-
00°C-
96°1-

QL1
G8'C-
620
LYyt
80°C
9L°0-
90°T-

ec
9L'C-

80°C-

09°0-

%9'0- %9°0- 79'0-

LLT- GTTI-
Y€0- o¥'I-
05°'1- 6%°1-
¥6'0- ¥5°0-
G¢'0- 950
650 QII-
€9°0- TG'I-
18°0- Y¢€'1-
8I'T  65°0-
8T Yo
%6°0- 0T 0
60°0- LLO-
TTTI- TEO0-
Ye1- ¢5o-
¢€L'0- 1TT
0T'€- 6TT
€T Yre-
Lo  TY1-
¢¥'0- STI-
- 9

Y-

L6°T-
80°0-
7T
T T-
65°0
LTt
9€°T-

65°0-
Y81

61°0

6L°0-
T I~
€e1-
€L 0-

05°1-
99°1-

71—

or'c

-

G9°0-
GE0-

V71—
€1

GG 0-
€T I~
0T’ 1-
a1

€8°0-

09°0-
08T
LT°0
18°0-
€T T~
YTo0
€L 0-

S1°0
61°1-

6€0-

LT T-

W

%9°0- T0'T ssa1301d

GLT-

€It soye)
-SIW PIOAR ‘[[PM
Suryjauios op

7°1- Lg'0- Yimoid [einifnd
L0°0- LoO'0- [013U0D 2ARY
7yt %G0- Apuej e 3uniels
€¢'0- £€°0-  uondvJJe MOYUS
6T'T- 05T SUOIIRITWII]

S,9U0 dUI0JIIA0
66°0- 66°0 qol
6L°0- 16°1- noge a1ed jou

op noA s3ury3
a8euew 10 proae

65°0- 65°0- UIMmo013 [euosiad

€20 96°1- unj Suraey
76°0- ¥76°0- sxPaI0UST
10 PapnOXa
uraq proae
Loo- Lot swafqoxd
ym 3urfesp
€€'0- 1TTI- s3ur
-[99] S,9U0 MOYS
€e1- €9°0- sanfea
Arurey 03 Aireror
Lo €Lo pnoxd
SI9Y30 dyeul
8T~ YI1- dryspuaiiy
Gz GrI- SONNDIJ
-JIp SUWI0DIIA0
L0 9€T JuLWIITW
-WO0D B 9AIISqO
‘Burylawos
ysijduiodoe
€70 1%°0- SI93I0
0] dAISSTWIQNS
3uraq Jjou

-4 d

‘panunuo) °Is S[qel,



158 ‘ Chapter 3

“UOTIRIDPISUOD 10} paurelal 1vyng snyl pue (Gzoc “‘[e 19 un
-uejso)) Apnis snoiadid e ur ANrInH-A1sauoH 03 juauniad Ajjeriualod se PalJIIUIPI 0M] 3} JO dUO Sem SSB [B03 YL xx

‘T Apn31§ Ul 39087 SI1 JO dU0 10 AJTnH-A)1sauoH 03 Jusun1ad se payIIuapl Sasse[d 9% 9y} Jo suo Juowe sem sse[d [e03 YT, x

-910d aane3au = -

)

, ‘ar0od aanisod =

«»

.wuﬁwiwaxw 03 ssauuado = Q .mmwﬂwzoﬁﬁw_umﬁonu =D ‘1a8ue ‘sA mmwﬁwﬁﬁmwwuwm =V

‘uorsiaAeIIXd = X ‘AyTeuoniours = q ‘A3sauoy [e1auad = H ‘AI1190Uls = § ‘9dueploAe paaid = o ‘AIsapoul = [y ‘SSoulIre] = J "aJ0N

TEEE T16°0-
05°0- oLt
0C°'0 05°1C
6L°0- SL'O-
96°0- 16°0-
Ge'0- €€°0-
80°0 €€1-
G¥'0- T¥0-
oL'S GTi-
920 S98°0-

-0 0

Lg0-

18T
Y80~
Ll 0-
1£°0

€0~
S0°9

0%7°0-
gyt

18°0-

=2

Y1°0

6%7°0-
16°0-
8L'0-
Y%6°0-

Ge0-
€10

¥7°0-
09°0T

6T°0

o)

06°0-

LYy°0-
98°0-
YL 0-
ST91

80°CT
90°1
Y0'c
17°0-

6¢°0

-V

06°0-

L't

98°0-
YL0-
06°0-

€€0-
91
T7°0-

ST

78°0-

v

G8°0- 66°0-
Y¥%°0- 15°0-
T8'0- ££°¢T
oL'0- €LT
G8°0- 90°0
1€°0- 9¢£°0-
LS SY1
0%7'0- 9%'0-
0€°'0- 9¢°1-
€8°0T T6'0-
-X X

G6°0-

6%7°0-
1T°0
8L 0-
€r'o

GE0-
$8°0

%7°0-
£G°0-

68°0-

-q

T6°0- Lu'C-

8%'0- £1°0-
88°0- V51~
STy Tro
%6'9 €70

Y¢'0- 08°0-
€€ I- org-
089 110

9T'I- 98°'T-

9%°'T TTO

14 -H

LS0- 91'Cc- Yr'T- gYiI-

- Tl

90°C- LO'T-

6%7°0- €11~
SI'c- €9°1-

6L°0- 6L°0-

€1~

€I'0 €10

96°C- 65°C-

L8'0- 1£°0-

H =S

LT~

- LLo-
1o L9o-
91'0 TTI-
Y1'c- G0°0-

79'0 ¥S'0-
%6°0- L9'0-
66°0- 69°0-
88°0 00'I-

LTz'0 QE'1-

S -D

LY 1- g%1-

9L'0- LLO-
7°1- L9'0-
TE0- TTI-
LY'1- 9L'0-

Y60- ¥5°0-
€1'0- 91T~
89°0- 98°0
L6°0- Y0'C-

61'0 QE'1-

D -

8L0-
LL0-
90°0

9¢°0-
8L 0-
GG 0-

6L°0
69°0-
05°0-

6€°1-

W

LYy1-

9L'0-
99°0-
€¢0-
€0°0-

60—
STT-
89°0-

05°1-

96°0

-4

Ly1-

LL0-
7°1-
11~
Ly1-

Y%G'0-
SrI-

89°0-
€0~

LET-

q

farniqess

pue uonIpeI;
1B 93831
anbrun aq
droy 308
193ue
ssa1dxo ‘Juan
papunom

91e NoA moys
eyrmbuexn
uore 3urad
[IC

aun} SurSeuew

yny Sureq proae

‘panuniuo) °Is d[qe,



Uncovering the motivational core of Honesty-Humility | 159

Table S2. Study 2 - list of 191 preliminary goal items.

goal
aggress
aggress

aggress

aggress

authenticity
authenticity
authenticity
authenticity
authenticity
autonomy
autonomy
autonomy

avoid being deceived
avoid being deceived

avoid being excluded or ig-
nored

avoid being excluded or ig-
nored

avoid false hope

avoid false hope

avoid hurting someone
avoid hurting someone
avoid hurting someone
avoid judgment of others
avoid judgment of others
avoid judgment of others

avoid pain

avoid pain

avoid pain

avoid pain

be a good example

be a good example

be accepted

be accepted

be admired

be admired

be admired

be admired

be admired

be admired

be admired

be appreciated by others
be appreciated by others

item
Essere temuto dagli altri
Fare un dispetto a qualcuno

Pareggiare i conti con qualcuno che mi ha fatto un
torto

Vendicarmi

Essere autentico

Essere trasparente con gli altri

Essere visto dagli altri esattamente per come sono
Non mentire a me stesso®

Non nascondere niente di me agli altri
Dimostrare che posso farcela da solo
Essere autonomo

Non dipendere dagli altri

Evitare di essere ingannato

Non farmi prendere in giro

Evitare di essere ignorato dagli altri

Non essere escluso dagli altri

Evitare di avere aspettative troppo elevate, che possono
essere in seguito disilluse

Evitare di crearmi false speranze
Evitare di far soffrire una persona amata
Evitare di ferire qualcuno

Non arrecare fastidi agli altri®
Evitare il giudizio degli altri

Non avere paura di essere giudicato
Non sentirmi giudicato

Evitare di subire le conseguenze spiacevoli delle mie
azioni®

Evitare le sofferenze

Evitare problemi

Non provare dolore

Essere un buon esempio per gli altri
Ispirare gli altri

Essere accettato dagli altri

Ottenere il consenso degli altri
Attirare ’attenzione di qualcuno
Essere al centro dell’attenzione
Essere bello e attraente

Far colpo sugli altri

Farmi notare

Ricevere ammirazione

Ricevere attenzioni

Compiacere gli altri

Essere apprezzato
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Table S2. Continued.
goal

be appreciated by others
be appreciated by others
be appreciated by others
be appreciated by others
be better than others

be better than others

be better than others

be better than others

be rich

be rich

be rich

be rich

be rich

be safe

be safe

be safe

be safe

be safe

be safe

be safe

be safe

be satisfied with oneself
be satisfied with oneself
be satisfied with oneself
be satisfied with oneself
be satisfied with oneself
be satisfied with oneself
be satisfied with oneself
be true to one’s ideals and
principles

be true to one’s ideals and
principles

be true to one’s ideals and
principles

be true to one’s ideals and
principles

be trusted

be trusted

be trusted

express one’s point of view
express one’s point of view
express one’s point of view
express one’s point of view
feeling superior to others
feeling superior to others

item
Essere ben visto dagli altri
Fare una bella impressione

Non essere banale agli occhi degli altri

Piacere agli altri

Avere autorita sugli altri®
Emergere rispetto agli altri
Essere il/la migliore

Essere un leader

Aumentare il mio reddito
Ottenere tutto cio che voglio
Poter comprare cio che desidero
Risparmiare i soldi®
Soddisfare i miei capricci
Non correre rischi

Non farmi del male

Non mettermi in pericolo
Non mettermi nei guai
Proteggermi
Salvaguardarmi

Stare al sicuro

Stare in salute

Avere fiducia in me stesso
Avere stima di me stesso

Mantenere alta o aumentare la mia autostima

Sentirmi appagato

Sentirmi soddisfatto di me stesso
Stare bene con me stesso

Stare in pace con me stesso®

Avere la coscienza pulita®

Avere saggezza, una comprensione matura della vita

Avere saldi principi

Perseguire i miei ideali

Fare in modo che gli altri si fidino di me

Guadagnarmi la fiducia degli altri
Ispirare fiducia negli altri

Dire le cose come stanno®
Esprimere il mio punto di vista
Evitare fraintendimenti®

Far capire agli altri cio che penso
Essere invidiato dagli altri®
Mostrare di essere colto
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goal

feeling superior to others
feeling superior to others
gain personal advantage

gain personal advantage

get what you want at any cost
get what you want at any cost
get what you want at any cost
get what you want at any cost
happiness

happiness

happiness

happiness

help others

help others

help others

help others

help others

hide and lie

hide and lie - (removed)

hide and lie - (removed)

hide and lie - hide

hide and lie - hide

hide and lie - lie

hide and lie - lie

hurt someone

hurt someone

hurt someone

justice and fairness - fairness

justice and fairness - fairness
justice and fairness - justice
justice and fairness - justice

loneliness, not being noticed
by others

loneliness, not being noticed
by others

loneliness, not being noticed
by others

loneliness, not being noticed
by others

loneliness, not being noticed
by others

loneliness, not being noticed
by others

make others feel loved
make others feel loved
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item

Mostrare la mia superiorita

Sentirmi superiore agli altri

Ottenere un vantaggio personale

Trarre un guadagno

Avere cio0 che voglio a qualsiasi costo®
Ottenere qualcosa anche se non la merito®
Ottenere qualcosa illecitamente®

Ottenere un vantaggio a discapito di altri®
Essere felice

Migliorare le mie condizioni di vita

Vivere bene

Vivere sereno

Aiutare qualcuno

Comprendere le altre persone

Non far sentire solo qualcuno

Offrire sostegno a qualcuno

Proteggere qualcuno®

Raggirare qualcuno®

Mentire per proteggere me stesso®©
Nascondere i propri sbagli®®

Nascondere una verita che farebbe male agli altri®®
Tenere un segreto®®

Ingannare gli altri®®

Nascondere le mie vere intenzioni®®

Far soffrire qualcuno

Fare del male a qualcuno

Ferire qualcuno

Dare un giudizio imparziale®®

Premiare solo chi se lo merita®®
Non creare disuguaglianze®®
Ottenere giustizia@®

Evitare che gli altri si accorgano della mia presenza
Evitare di espormi

Non sentirmi al centro dell’attenzione

Passare inosservato

Stare per i fatti miei

Stare solo
Chiarire i malintesi con gli altri
Far sapere a qualcuno che puo contare su di me
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Table S2. Continued.

goal item

make others feel loved Far sentire agli altri la mia vicinanza
make others feel loved Far sentire qualcuno amato

make others feel well Far sentire gli altri a proprio agio
make others feel well Infondere sicurezza negli altri

make others happy
make others happy
make others happy
manipulate others
manipulate others
manipulate others
manipulate others
persuasion

persuasion
persuasion
persuasion

Far felice qualcuno

Far stare bene gli altri

Fare del bene

Fare in modo che altri facciano cio che conviene a me
Fare in modo che gli altri facciano cio che voglio io
Ingraziarmi qualcuno

Manipolare il comportamento di altre persone
Convincere gli altri

Far prevalere la mia idea o il mio punto di vista su
quello degli altri

Far vedere agli altri che ho ragione
Persuadere gli altri della mia idea

Concedermi dei piaceri®
Provare piacere carnale®
Soddisfare istinti e pulsioni®

physical satisfaction
physical satisfaction
physical satisfaction

prove one’s worth
prove one’s worth
prove one’s worth
prove one’s worth
prove one’s worth
prove one’s worth
prove one’s worth

put oneself first
put oneself first
put oneself first
rebellion
rebellion
rebellion
rebellion
religious faith
religious faith
religious faith
religious faith
respect others
respect others
respect others
romantic love
romantic love
romantic love
sobriety

Dimostrare le mie capacita

Far vedere quanto valgo

Farmi valere

Mostrare di essere sicuro di me
Mostrare il mio valore

Non dovermi mai accontentare
Ottenere cio che merito

Mettere i miei interessi e bisogni prima di quelli degli
altri®

Mettere me stesso al primo posto®

Tenere per me ci0 che é mio, non condividere®
Disobbedire alle regole

Ribellarmi

Trasgredire le regole

Violare le convenzioni sociali

Avere fede religiosa

Praticare le tradizioni religiose

Rispettare il mio credo

Trovare un rifugio spirituale

Essere sempre corretto con gli altri

Mostrare rispetto

Rispettare gli altri

Essere emotivamente connesso a un partner romantico
Essere innamorato

Trovare un partner

Accontentarsi di quello che si ha®
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Table S2. Continued.

goal item

sobriety Non darmi delle arie con gli altri®

sobriety Non essere troppo appariscente agli occhi degli altri®®
sobriety Non mettere in ombra altre persone®

sobriety Non volere troppo®

sobriety Vivere una vita semplice®

stability of relationships Avere relazioni solide con gli altri

stability of relationships Mantenere buoni rapporti con qualcuno

take the easy way Evitare di fare fatica®

take the easy way Evitare di faticare per raggiungere i miei obiettivi®
take the easy way Prendere delle scorciatoie per ottenere cio che voglio®

tell the truth
tell the truth
tell the truth
tell the truth
test someone
test someone
test someone
think, reflect
think, reflect
think, reflect
think, reflect
think, reflect
think, reflect
think, reflect

think, reflect
win
win

Dire la verita senza omissioni®

Non ingannare nessuno‘®

Scoprire la verita®

Smascherare le persone false®

Accertarsi dell’onesta di qualcuno®
Capire se mi posso fidare di qualcuno®
Provare la lealta di qualcuno®

Analizzare bene le situazioni

Non lasciare nulla al caso

Prendere buone decisioni

Prendere decisioni giuste

Prevedere le conseguenze delle mie azioni
Riordinare le idee

Trovare la soluzione migliore quando ho un problema

Valutare tutte le opzioni prima di prendere una deci-
sione

Essere vincente
Vincere

Note. (a) the item was generated in Studyi; (b) In Study 2, items of goals “justice
and fairness” and “hide and lie” were eventually assigned to more specific goals
(i.e., “justice”, “fairness, “hide”, “lie”) or removed. We indicated the specific
goals for those items, or that the item was removed.
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Table S3. Study 2. Oblimin-rotated component loadings (pattern matrix) of items
belonging to goals Justice and Fairness

77 14 .70

182 .87 -.13

Note. Eigenvalues before rotation were 1.50, 1.09, .80, and .60. The correlation
between the components was r = .09. Loadings > .40 are bolded. Item text is re-
ported in Table S2.

Table S4. Study 2. Oblimin-rotated component loadings (pattern matrix) of items
belonging to goals Hide and Lie

113 .70 .13

139% .50 .46

Note. Eigenvalues before rotation were 2.64, 1.22, 0.86, and 0.73, 0.64, 0.50, 0.40.
The correlation between the components was r = .20. Loadings > .40 are bolded.
Item text is reported in Table S2.

* The item was removed from the final set because of sizeable cross-loadings.
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Table S5. Study 2. Reliability of 50 goal goals of the preliminary GHGD questionnaire.
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be safe
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be true to one’s ideals and principles
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hurt someone
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make others feel loved 4

3
0

o
&

make others happy 3
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Table S5. Continued.

persuasion 4 .83

prove one’s worth 7 .84

rebellion 4 .82

respect others 3 .71

sobriety 6 .72

take the easy way 3 .71

test someone 3 .64

win 2 .82
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Table S6. Study 2. Correlation between goals and HEXACO traits.

H E X A C (6] SI FA MO GR
Aggress .43 -.06 -.05 -.42™ 13" -.05 =317 36" -30"" -.34™
Authenticity? 577 .02 357 277 23" 30" 64" 597 377 52
Autonomy? 437 .00 18" 22" 29" 4™ 44T 45T 26" 33
Avoid being
deceived? 317 o5 .04 .10 237 18" 347 357 19 15™
Avoid being
excluded or
ignored .02 227 237 -.06 .03 .04 .08 a1 -.02 .01
Avoid false hope .17" 16" —14" 16 .03 -.12" .10 15" 277 .08
Avoid hurting
someone? 50 207 14" 32" a8™ 14" WA R, Y VAR, A
Avoid judgment
of others .08 32" -.06 .00 -.03 .07 .10 13" 14" .07
Avoid pain 12" 14" -.09 13" a1 -15" .10 14" a7 .03
Be a good ex-
ample 36™  -.05 397 16™ 29" 26™ 41T 41T 2277 38
Be accepted -.02 207 a7t -0 .03 .00 .04 .07 -.02 .00
Be admired -14" .04 38" —a7" -0 a1 .01 -.01 -.20"" -.08
Be appreciated
by others .05 19" 32" -.03 .08 13" 14" 16™" .02 .08
Be better than
others -.08 -.25"" 43" -a18" 18" 23" 1 .08 -.23" -.05
Be rich .00 -.04 207 -.02 .08 13" A 13" -.05 -.06
Be safe 457 .08 .03 337 37 -.07 38" 44T 40T 29"
Be satisfied with
oneself: 48" .02 30 32 30 ™ s st 307 ™
Be true to one’s
ideals and prin-
ciples? .62 .05 217 28 36" 32" 62" .65 .39 46"
Be trusted 37 .07 319 22 2™ 4™ 42t 23 3™
Express one’s
point of view? 437 01 247 a3t 22" 31" 537 517 25™ 34
Fairness 207 -16™ .03 .06 16" 16" 217 23" 08 13"
Feeling superior
to others -.32" —a3” 207" -.29™ o1 .10 -13" 18" -34™ -.26™
Gain personal
advantage -20"" -1 .06 -.09 .02 -.03 -12°  -.10 —158 -2t
Get what you
want at any cost® -.44"™ -.09 .03 24" -20"" -.05 -.30"" -34™ -33" -37™
Happiness® 457 .05 a7 357 26" 2177 457 46" 3077 28"
e 53 1t 347 26" 25 24 48 s 4a™t 5™
Hide 15" .03 -.06 A1 .05 .06 .10 157 217 a8™
Hurt someone® -.34™" -.10 -.05 -.22" —15"  —.07 —277 31" 24T -3
Justice? 437 27 a5t 167 14" 227 40" 437 28" 407
Lie® -.56™" -.09 -.07 -31" -7 —12t -48™ -50" -.33" -.39™
Loneliness, not
being noticed by
others -.06 .06 -.58" .10 -.08 -.20" -a5"  -a4" 12" -.07
Make others feel
loved® 52 24Tt 32 a7 a8 28" 47 s 4t s
Make others feel
well 38" 12 37 48" a7 P T
Make others
Pomm—— 53 a3 3 3077 257 2™t 46T ST 4™ s
Manipulate
others® 477 -.09 .07 -29" —14"  -.02 =337 -34" -347 -377

Persuasion -23" -12° 12" 247 .02 .04 -.07 -.10 25" -.23
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Physical satis-

faction .05 -.03 20" .07 .04 8™ 12" .10 -.02 .04
Prove one’s

worth 26" .01 39" 07 237 34™ 36" 377" 10 24
Put oneself first -.17" -.12" -.03 -.04 .02 .02 -.07 -.08 -18"  -.22™
Rebellion -.35"" -.03 .02 -26™ -31™ 13" 23" -29™ -27™ -15™
Religious faith ~ .18™ -.10 .10 .08 a7 .02 22" 207 a3" 14"
Respect others®* .65 .04 18™ 427 38" a4t 587 62" 52" 56™"
Romantic love 247 a3” 257 1" 14" .10 257 257 a5™ 20"
Sobriety? 40" 04 -.12" 32" 19™  -.a5" 247 317 47T 34
Stability of rela-

tiOnShipSa .44*** ‘13* .28*** .25*** ‘21*** .22*** .45*** .47*** .32*** .33***
Take the easy

way -.25"" .00 -1 -.08 -.14° -.04 -18" -15"  -14" -.26™
Tell the truth? 48 .05 12" 167 25" 24T 56™ 517" 29" 437
Test someone*  .30™ .07 .09 12" 22" 20" 347 36" 237 26™
Think, reflect 4177 01 .10 A9 36" 207 44T 467 28" 29T
Win -.06 -.14" 36™ -12° 1 a7 14" .09 -.23" -.07

Note. H = Honesty-Humility, E = Emotionality, X = eXtraversion, A = Agree-
ableness vs. Anger, C = Conscientiousness, O = Openness to experience, SI = Sin-
cerity, FA = Fairness, MO = Modesty, GR = Greed-avoidance.

2The goal was selected as part of the goals of honesty (GH) scale.
The goal was selected as part of the goals of dishonesty (GD) scale.

Table S7. Study 3. Measurement invariance of self- and informant-report forms
of the Adjective Checklist of Honesty.

IHS{’ Ef:,g' 67155 362 <.001  .053 .045 .942 38958.65 39788.07
Izr.“\lifleak 760.64 401 <.001 .054 .067  .932 38969.74  39627.10
A2-1 89.09 39  <.001 .001  .022 -.009 11.09  -160.98
i.ls.trong 811.7 418 <.001 .056 .068 .926 38986.80 39569.16
A3-2 51.06 17  <.001 .001  .001 -.006 17.06 -57.94

Note. RMSEA = root mean square error of approximation; SRMR = standardized
root mean square residual; CFI = comparative fit index; AIC = Akaike information
criterion; BIC = Bayesian information criterion.

*p < .05, *¥*p < .01, ***p < .001
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hurt someone -.15 .63

Note. Component loadings emerged in self- and informant-reports after oblimin
rotation. The highest loading for each goal is reported in bold. The correlations
among the two components were r = -.27 for self-reports and r = -.24 for infor-
mant-reports.
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Table S9. Study 3. Pearson’s correlations of goals with personality traits and fac-
ets, in self-report data

E (HAS) .06 -.06 .01 .22

A (HAS) 30" -.39 .29 -.19

O (HAS) 24 -.08 .13 -.08

E (HEXACO-60) 217 -.16™ 15" 14

A (HEXACO-60) .06 -.26™" .00 -.17

O (HEXACO-60) 25" -.14

soksk *

FA (ACH) 59" -34™ 49 -12

GR (ACH) 487 -.32™ 327 -.10"

FA (HEXACO-PI-R) 39" -.58™ .32 -.29

GR (HEXACO-PI-R) .06 -.36"" -.07 -.10

Note. Correlations were estimated on the entire sample of N = 400 individuals. GH
= Goals of Honesty, GD = Goals of Dishonesty, GC = Goals of Conscientiousness,
GU = Goals of Unconscientiousness.

*p < .05, ¥ p<.01, ¥** p <. 001
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Table S10. Study 3. Pearson’s correlations of goals with personality traits and fac-
ets in informant-report data

E (HAS) .01 -.03 -.11 .18

A (HAS) 29" -.46

O (HAS) 26" -.04 .07 -.04

(aa]
)
[
-
(=9
(1]
=
(&)

E (HEXACO-60) 25" -.07 .19 .15

A (HEXACO-60) 14 -2 .06 -.29

O (HEXACO-60) .22 -.08 .08 -.12

kok ok

FA (ACH) .59 —.54™ 43 -.31

kK *k

GR (ACH) .53 -.49 27 -.36™"

ok

FA (HEXACO-PI-R) VA -.56™" 27 -.45

Kkok

*k

GR (HEXACO-PI-R) 12 A -.07 -.24

Note. Correlations were estimated on N = 116 individuals who were rated by at
least one informant. GH = Goals of Honesty, GD = Goals of Dishonesty, GC = Goals
of Conscientiousness, GU = Goals of Unconscientiousness.

*p < .05, ¥ p <.01, ¥** p < .001
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Table S11. Study 3. Multiple Poisson regression models predicting observed cheating
behavior in the Spot-the-difference task on the full sample of N = 400 individuals.

Intercept
H (HAS)
E (HAS)
X (HAS)
A (HAS)
C (HAS)
O (HAS)
GH

GD

Ry

Intercept

H (HEXACO-PI-R)
E (HEXACO-60)

X (HEXACO-60)

A (HEXACO-60)

C (HEXACO-60))
O (HEXACO-60)
GH

GD

R},

Intercept
SI (ACH)
FA (ACH)
MO (ACH)
GR (ACH)
E (HAS)
X (HAS)
A (HAS)
C (HAS)
O (HAS)
GH

GD

Ry

B coefficient Step 1 B coefficient Step 2
Model 1
2.242"[2.209, 2.274] 2.216"[2.183, 2.249]

-0.040 [-0.082, 0.002]
-0.156""[-0.082, 0.002]
0.156""[0.122, 0.190]
-0.106""[-0.145, -0.067]
0.062"[0.024, 0.099]
0.014 [-0.020, 0.048]

Hokok

0.104 [0.055, 0.152]
-0.097"[-0.134, -0.060]
0.168""[0.133, 0.202]
-0.046°[-0.087, -0.005]
0.0487(0.010, 0.086]

0.015 [-0.019, 0.050]

soksk

-0.082"""[-0.122, -0.043]
0.235"[0.202, 0.267]
.499 .708
Model 2
2.218""[2.184, 2.251] 2.214""[2.181, 2.247]

Hekok

-0.245 [-0.279, -0.211]
-0.062""
0.174°[0.140, 0.209]

-0.009 [-0.044, 0.026]
-0.015 [-0.048, 0.018]

-0.060""

[-0.096, -0.028]

[-0.092, -0.028]

sk

-0.18377[-0.228, -0.138]
-0.054"[-0.090, -0.019]
0.180"*[0.144, 0.216]
-0.004 [-0.039, 0.031]
-0.006 [-0.041, 0.028]
-0.061""[-0.093, -0.028]
0.037 [0.000, 0.073]

sk

0.111" [0.070, 0.151]

.688 712
Model 3
2.24177[2.208, 2.273] 2.216"7[2.183, 2.249]

0.038 [-0.041, 0.117]
-0.068 [-0.162, 0.026]
0.047 [-0.008, 0.101]
-0.061°[-0.112, -0.010]
-0.155"*[-0.191, -0.120]
0.167""[0.131, 0.202]
-0.110""[-0.149, -0.070]
0.061"*[0.023, 0.099]

0.028 [-0.008, 0.065]

.507

0.110"*[0.030, 0.190]
-0.048 [-0.144, 0.047]
0.051 [-0.003, 0.106]
-0.036 [-0.087, 0.015]
-0.087""[-0.125, -0.049]
0.177""[0.141, 0.213]
-0.026 [-0.067, 0.015]
0.059"[0.021, 0.097]
0.021 [-0.016, 0.059]
-0.074""[-0.114, -0.034]
0.226"[0.194, 0.258]

.706
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Table S11. Continued.

B coefficient Step 1 B coefficient Step 2

Model 4
Intercept 2.204"[2.171, 2.238] 2.20077[2.166, 2.234]
SI (HEXACO-PI-R) -0.143""[-0.183, -0.104] -0.105"*[-0.147, -0.062]
FA (HEXACO-PI-R) 0.0817"[0.040, 0.123] 0.108"[0.065, 0.151]
MO (HEXACO-PI-R) -0.063"[-0.102, -0.025] -0.034 [-0.074, 0.007]
GR (HEXACO-PI-R) -0.200"""[-0.238, -0.162] -0.189"""[-0.227, -0.150]
E (HEXACO-60) -0.112""[-0.148, -0.076] -0.097""[-0.134, -0.059]
X (HEXACO-60) 0.124""[0.088, 0.160] 0.135"*[0.098, 0.172]
A (HEXACO-60) -0.017 [-0.053, 0.019] -0.014 [-0.049, 0.022]
C (HEXACO-60)) -0.052""[-0.087, -0.018] -0.042"[-0.077, -0.006]
O (HEXACO-60) -0.063"[-0.095, -0.031] -0.061""[-0.094, -0.027]
GH 0.020 [-0.094, -0.027]
GD 0.128"[0.087, 0.169]
RY 758 779

Model 5
Intercept 2.268"%[2.236, 2.299] 2.249[2.217, 2.281]
GC -0.048"[-0.079, -0.017] -0.010 [-0.061, 0.040]
GU 0.130"""[0.099, 0.161] 0.028 [-0.007, 0.064]
GH 0.016 [-0.036, 0.069]
GD 0.214"[0.181, 0.248]
R} 162 445

Note. This table is analogous to table 7, but the models were fitted on the full
sample of N = 400 individuals. In all models, cheating frequency in the Spot-the-
difference task is the dependent variable. In Step 1, a different set of predictors
is entered in each model. Model 1 = HEXACO-traits assessed with the HAS (Ro-
mano et al., 2023); Model 2 = HEXACO-traits assessed with the HEXACO-PI (Lee
& Ashton, 2004); Model 3 = HEXACO traits other than Honesty-Humility assessed
with the HAS, plus facets of Honesty-Humility assessed with ACH (Amenta et al.,
2025); Model 4 = HEXACO traits other than Honesty-Humility, plus Honesty-
Humility facets assessed with the HEXACO-PI; Model 5 = Goals of Conscientious-
ness (GC) and Unconscientiousnes (GU; Costantini et al., 2020a). In Step 2, Goals
of Honesty (GH) and Dishonesty (GD) are included as additional predictors in all
models. For each model, we also report By = Nagelkerke’s (1991) R-squared index.

GH = Goals of Honesty, GD = Goals of Dishonesty, GC = Goals of Conscientiousness,
GU = Goals of Unconscientiousness, H = Honesty-Humility, E = Emotionality, X =
eXtraversion, A = Agreeableness vs. Anger, C = Conscientiousness, O = Openness
to experience, SI = Sincerity, FA = Fairness, MO = Modesty, GR = Greed-Avoidance.

95% Confidence intervals for each parameter are reported in square brackets.
*p < .05, ¥ p<.01, *¥** p < .001
Statistical significance of individual regression coefficients was assessed using z-tests.
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ABSTRACT

Research has demonstrated that goals explain personality variation, but
the motivational processes’ role in Honesty-Humility expression remains
underexplored. Understanding how goals relate to Honesty-Humility
would have important implications for personality theory and interven-
tions. A sample of 198 participants completed a three-phase study: Base-
line assessment (T1), 15-day ecological momentary assessment (EMA)
with five daily prompts, and follow-up assessment (T2). Participants
rated the momentary importance of 21 goals (17 honesty-related, four
dishonesty-related) and their Honesty-Humility states, along with lying
behavior. Multilevel modeling examined between- and within-person
associations of goals with Honesty-Humility states and lying behavior
at contemporaneous and lagged levels. A latent-growth model estimated
change trajectories in goals and states during EMA and their associations
with trait-level change. Results confirmed the main pre-registered hy-
pothesis that goals predicted Honesty-Humility at the contemporaneous
level. Similar results were found at the lagged level. Lying behavior was
predicted by goals at the contemporaneous level but not across time. The
latent-growth model demonstrated that state-level changes in Honesty-
Humility mediated goal effects in predicting trait Honesty-Humility
changes from T1 to T2. These findings support a dynamic understanding
of Honesty-Humility, demonstrating that momentary goal prioritization
robustly predicts honest behavior and can facilitate bottom-up personal-
ity change.



Motivational Dynamics of Honesty-Humility: An Ecological Momentary Assessment
Study of Goals, States, and Trait Development

INTRODUCTION

One of the fundamental issues of personality psychology has traditionally
been to provide descriptions of systematic differences between individu-
als (traits) that could explain differences in their behavior (Allport, 1961;
Heller et al., 2007; McCrae & Costa, 1987; McCrae & Sutin, 2018). Various
models describing personality dimensions were proposed, among which
the most prominent is the five-factor model (Costa & McCrae, 1992;
Goldberg, 2002) and the more recent six-factor HEXACO model (Ashton
et al., 2014; Lee & Ashton, 2008). However, some have argued that such
structural models need to be more clearly connected to psychological
processes (Baumert et al., 2017), for two reasons: first, to link higher-
level personality organization to the lower-level causal mechanisms
of behavior, and second, to account for the fact that there is no perfect
correspondence between observed personality structures and underlying
processes, which may interact in much more complex patterns than what
would be predicted solely by structural models (Cramer et al., 2012; Mot-
tus et al., 2020).

In fact, recent personality research has revealed a complex interplay be-
tween stable structural characteristics defined by traits and more dynamic
components reflected in states, which resulted in an integrative approach
to personality (Fleeson, 2001; John & Chaplin, 1988; Mischel, 2004). In
this view, personality states have been defined as short-term, continu-
ous, concrete ways of acting, feeling, and/or thinking (Fleeson, 2001). An
individual’s state/behavior varies from moment to moment, and these
variable states form a certain distribution. The central tendency of such
a distribution would represent this individual’s trait. Thus, being directly
connected, traits and states are considered to share a certain degree of
isomorphism and to be described by the same terms and scales (Fleeson,
2001; Fleeson et al., 2002; Fleeson & Jayawickreme, 2015).

Studies have shown that traits and states are related to each other (Flee-
son & Gallagher, 2009; Heller et al., 2007); however, the importance of
disentangling the role of these two components to study their specific
role is often emphasized in the literature (Allemand & Mehl, 2017; Au-
gustine & Larsen, 2012; Bleidorn, 2009; R. E. Wilson et al., 2017). While,
in general, those who scale high on a certain trait appear to engage more
often in trait-relevant behaviors (Wu & Clark, 2003), one of the key
questions of personality psychology is to explain why an individual with
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a certain level of trait expression behaves differently in different situa-
tions (Baumert et al., 2017).

Ecological Momentary Assessment (EMA) studies represent an important
research instrument that enables the exploration of the interrelation-
ships between personality traits, states, and their behavioral manifesta-
tions, because they allow researchers to study both stable and variable
aspects of personality (Fleeson & Noftle, 2012). This method allows for
the assessment of personality manifestations on repeated occasions, and
thus enables the estimation of the dynamics of personality also within an
individual at the idiographic level, in addition to a between-person level
(Conner et al., 2009). The possibility of disentangling within- (WP) from
between-person (BP) effects is particularly relevant for distinguishing
between an average manifestation of a trait that differs from person to
person from its situational manifestation that can be different for the
same person in different circumstances. Fleeson (2001) demonstrated the
empirical validity of this approach for personality research using EMA
data. This work and its later empirical developments became the basis
of the Whole Trait Theory (Conner et al., 2009; Fleeson, 2004; Fleeson &
Jayawickreme, 2015).

WTT (Fleeson & Jayawickreme, 2015) provides a framework for un-
derstanding the WP variability by conceptualizing personality traits
as density distributions of states, where states represent momentary
manifestations of the trait that vary systematically in response to
social-cognitive mechanisms. As demonstrated by McCabe and Fleeson
(2012, 2016), goals substantially account for personality state variance,
indicating that motivational processes serve as key mechanisms driving
momentary trait expression. This state-level understanding connects to
broader developmental processes through theoretical proposals by Wrzus
and Roberts (2017), which posit that long-term personality development
occurs through repeated short-term, situational processes, emphasizing
dynamic, process-oriented mechanisms rather than static individual dif-
ferences as the primary drivers of personality change.

Recent views of personality emphasize the importance of goals for both
state and trait variation (Bleidorn et al., 2010; Buchinger et al., 2024;
Costantini et al., 2020; Costantini & Perugini, 2018; Di Sarno et al., 2023;
Fleeson & Jayawickreme, 2015; Quirin et al., 2020). In this view, for ex-
ample, changes in the significance of a goal (e.g., the goal to have fun)
might change the probability of being engaged in certain behaviors (e.g.,
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being talkative), and these changes, over time, may add up in bottom-up
personality trait change (McCabe & Fleeson, 2012, 2016; Wrzus & Roberts,
2017).

Previous studies connecting personality and goals focused primarily on
the Big Five traits (e.g., Bleidorn et al., 2010; Buchinger et al., 2024;
Costantini et al., 2020; Costantini & Perugini, 2018; Liidtke et al., 2009;
Reisz et al., 2013), which do not encompass Honesty-Humility, the di-
mension that was later added in the HEXACO model (Ashton & Lee, 2008,
2020). However, Honesty-Humility represents a fundamental cornerstone
of societal functioning, demonstrating strong associations with prosocial
and moral behaviors and attitudes (Ashton & Lee, 2008). The examina-
tion of honesty as both a moral virtue and a personality characteristic
holds significant relevance for understanding and predicting socially
meaningful behaviors (Miller et al., 2021). Limited empirical investiga-
tion has examined the personal goals that underlie honest and dishonest
behavioral expression. This research gap is particularly notable given the
growing theoretical consensus that honesty cannot be adequately un-
derstood through behavioral manifestations alone (e.g., truth-telling or
cheating avoidance), but requires examination of the underlying motiva-
tional structures and goal orientations that guide such behaviors (Miller,
2020; Miller et al., 2021; A. T. Wilson, 2018). Certain individuals may
engage in truthful behavior not merely for being compliant with social
norms, but through commitment to the superordinate goal of maintain-
ing personal trustworthiness. On the other hand, others may engage in
deceptive behavior for prosocial motives, such as emotional protection of
others. This ambiguity complicates the direct correspondence between
honesty, behavioral outcomes, and motivational antecedents. While
individuals high in Honesty-Humility demonstrate consistent truthful
behavior even when deception might serve prosocial functions (Thiel-
mann et al., 2024), suggesting internalized moral imperatives, parallel
research indicates that high Honesty-Humility individuals may engage
in dishonest behavior when such actions are perceived to serve moral or
benevolent objectives (Choshen-Hillel et al., 2020; McArthur et al., 2024;
Scigata et al., 2020). These empirical patterns suggest that Honesty-Hu-
mility may represent not merely behavioral predispositions, but rather a
motivational framework, thereby necessitating investigating the specific
goals that characterize this personality dimension.

Although, as stated earlier, the understanding of Honesty-Humility can-
not be limited only to demonstrating or abstaining from cheating behav-
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ior, this trait remains crucial in explaining lying, cheating behavior, and
exploiting others (Heck et al., 2018; McArthur et al., 2024). While decep-
tive behavior encompasses a spectrum ranging from intentional hiding of
harmful behavior to inconsequential lies told for prosocial purposes (e.g.,
avoiding hurting others’ feelings), empirical research reveals that lying
constitutes a ubiquitous aspect of daily social interaction (Vrij, 2008).
Previous works indicated substantial individual variation in lying fre-
quency, with approximately 60% of individuals reporting zero daily lies,
while a minority engage in frequent deception (Serota et al., 2022; Serota
& Levine, 2015). Research has identified multiple motivational categories
underlying deceptive behavior, such as instrumental gain maximization,
loss avoidance, relational bond maintenance, protection of others, social
politeness, privacy protection, entertainment, hurting others, and other
motivations (Caspi & Gorsky, 2006; DePaulo et al., 2004; DePaulo, Kashy,
et al., 1996; Levine et al., 2016). These examples showed that lying and
deceptive behavior are characterized by a significant motivational com-
plexity.

Not surprisingly, most scholars have focused predominantly on the mo-
tives of dishonesty and lying as the opposite of honesty. For example,
motivated by cases of unethical conduct within organizational set-
tings, research in behavioral ethics and behavioral business ethics has
examined the antecedents of dishonest behavior (De Cremer & Moore,
2020). Several studies explored the problem of goals of dishonesty in
the academic context, revealing a particular role of achievement goals in
fostering cheating behavior (Daumiller & Janke, 2020; Janke et al., 2019)
and the negative association between prioritizing learning goals and
dishonesty in students and academicians (Jordan, 2001; Marsden et al.,
2005). These methodological approaches, however, embody an implicit
premise that individuals face a binary choice when confronting ethical
dilemmas — namely, the option to deceive or to be truthful. Moreover,
previous research has identified the most important goals associated
with Honesty-Humility and showed that goals of honesty and goals of
dishonesty represented two distinguishable and mildly negatively as-
sociated motivations, which played different roles in predicting actual
cheating behavior (Galkina et al., 2025). Thus, focusing on the goals re-
lated to honesty, in addition to those of dishonesty and deception, is
fundamental for our understanding of both the trait Honesty-Humility
and the respective behavior of individuals in different situations. This
approach would be in line with the theoretical framework stating that
honesty represents a multifaceted phenomenon that transcends singular



Motivational Dynamics of Honesty-Humility: An Ecological Momentary Assessment
Study of Goals, States, and Trait Development

behavioral acts but rather constitutes a communicative process that is
inherently context-dependent and cannot be divorced from situational
factors (Cooper et al., 2023).

Thus, in the current work, we focus on the momentary states of Hones-
ty-Humility and their interplay with the subjective importance of related
goals. For this study, we used a questionnaire validated in previous work
(Galkina et al., 2025), the Goals of Honesty and Dishonesty (GH-GD)
questionnaire, which we adapted to investigate the momentary goals in
an intensive longitudinal framework (for a similar approach, see Di Sarno
et al., 2023). This study was pre-registered (https://aspredicted.org/
cdss-24q4.pdf) with the main hypothesis that the momentary experience
of specific goals related to honesty and dishonesty would predict the state
of Honesty-Humility at the contemporaneous level. In order to account
for both intra- and interindividual differences, independent variables
were split into a between-person (grand-mean centered mean state
score) and a within-person part (person-mean centered individual state
scores). Furthermore, additional pre-registered analyses were performed
on the temporal associations between goals and Honesty-Humility states
and temporal and contemporaneous associations between goals and self-
reported lying behavior. Moreover, we investigated the psychometric
properties of the EMA version of the GH/GD-questionnaire, assessing its
factor structure at the WP and BP levels. Finally, we explored whether
the change occurring during the EMA phase related to mid-term change,
as assessed before and after the study.

MATERIALS AND METHODS

Participants and procedure

Participants were recruited through the university’s Sona System, word
of mouth, printed announcements on campus, and social media. All par-
ticipants provided informed consent online before completing the first
survey. The study was judged as involving minimal risk for the partici-
pants by the Committee for Research in Psychology (CRIP) of the Univer-
sity of Milan-Bicocca (protocol number RM-2022-590 as of November
18th, 2022).

The study involved three main phases: a baseline questionnaire at the
start (Time 1, T1), a 15-day Ecological Momentary Assessment (EMA)
period, and a final questionnaire at the end (Time 2, T2). Both the T1
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and T2 questionnaires were completed via the Qualtrics survey platform,
while the EMA phase utilized a mobile app that we called eSampler, which
we developed based on the Experience Sampler project (Thai & Page-
Gould, 2018) and made available for Android smartphones, due to strict
requirements for app development in the Apple/iOS environment. Par-
ticipants were informed about the requirement of possessing an Android
smartphone in the study announcements.

At the beginning of the questionnaire, participants were asked to install
eSampler and were provided with instructions on how to download and set
up the app correctly. Both written and video instructions were tailored to
match frequently used smartphone brands (Samsung, Huawei, Xiaomi).
Participants owning other Android-based smartphones were provided
with access to all of these instructions as well as general guidelines
for setting up the app. Before continuing the survey, participants were
asked to confirm the successful app installation or request help. This was
done to avoid cases where participants completed the T1 questionnaire
but could not proceed with the EMA phase for technical reasons. Twenty
participants requested help with app installation, 11 of whom success-
fully installed the app with the assistance and completed the T1 survey
afterward.

The T1 questionnaire contained three attention-check questions, de-
signed to resemble the main survey items, but instructing participants
to select a specific response (e.g., “This is a check question: Please select
four and proceed with the questionnaire”). Following pre-registered
criteria, participants who missed more than one attention check were
disqualified from the study (N = 5).

During the EMA phase, participants were prompted to respond to short
surveys five times daily at fixed intervals (10:00, 13:00, 16:00, 19:00,
22:00) over 15 days (for a total of 75 prompts). The eSampler app sent
three additional reminders every 15 minutes after the prompt if the
questionnaire was not completed. After one hour, if not completed, the
questionnaire was considered as missed. The day after finishing the EMA
phase, participants received the T2 questionnaire, which included the
same measures administered at T1.

Two hundred and seventy-four participants successfully completed the
T1 questionnaire. Following pre-registered criteria, we excluded from
analysis those participants who responded to less than 20% of EMA sur-
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veys, i.e., less than 15 surveys out of 75, or who did not provide any EMA
data (N = 76). If not otherwise specified, analyses refer to the remaining
sample of N = 198 participants. Most of these participants also completed
the T2 survey (N = 191). The socio-demographic characteristics of both
the total sample and the subsample, with the completed T2 assessments,
are presented in Table 1.

Table 1. Socio-demographic characteristics of the final sample(s)

Total sample (T1 and at Subsample (T2 completed)
least 20% EMA)

Sample size (N females, N 198 (132, 65, 1) 191 (125, 65, 1)
males, N non-binary)

Age: mean (SD, range) 28.17 (10.59, 18 - 66) 28.35 (10.72, 18 - 66)
EMA observations per par-  47.10 (17.28, 15 - 71) 47.90 (16.90, 15 - 71)
ticipant: mean (sd, range)

Total EMA observations 9 326 9 149

N (%) by level of Education

Bachelor’s degree or higher 113 (57,07%) 109 (57,07%)

High school diploma 81 (40,91%) 78 (40,84%)

Lower than high school 4 (2,02%) 4 (2,09%)

Android smartphone brand,

N (%) 76 (38,38%) 71 (37,17%)

Samsung 55 (27,78%) 53 (27,75%)

Xiaomi 24 (12,12%) 24 (12,57%)

Huawei 43 (21,72%) 43 (22,51%)

Other

Note: SD, Standard Deviation.

Participants who completed the T1 and T2 questionnaires and at least
75% of EMA prompts (i.e., a minimum of 52 out of 70) received a €10
token. The requirements were clearly outlined in the Informed Consent
Form at the beginning of the study. Participants were also advised to
notify the researchers of mobile application issues to ensure that affected
prompts were not counted as missed and did not affect the reward.

Measures

T1 and T2 assessments included the questionnaires in the following or-
der.

Personality traits
The HEXACO Adjective Scale (HAS; Romano et al., 2023) is an instrument
containing 60 adjectives corresponding to the six main dimensions of
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personality according to the HEXACO model. The Honesty-Humility trait
was further investigated with additional items from the Adjective Check-
list of Honesty (Amenta et al., 2025). These items were administered
together as they share the same format (as in Amenta et al., 2025). Par-
ticipants were asked to indicate the extent to which each of the adjectives
(e.g., “loyal”) described them on a scale from 1 (it does not describe me at
all) to 7 (it describes me completely). Cronbach’s a reliabilities for the trait
subscales at T1 (N = 200) and T2 (N = 191) ranged between 0.78 and 0.90.
The ACH Scale can be found in Supplementary Materials S18.

The 60-item version of HEXACO-PI (Ashton & Lee, 2009) assesses Six ma-
jor personality traits with 10 items each. The trait Honesty-Humility was
measured in more detail with the full 32-item HEXACO-PI scale, which
includes four main facets of the trait: Truthfulness/Sincerity, Modesty,
Fairness, and Greed-Avoidance (Ashton et al., 2006). Participants indicat-
ed their level of agreement with each item (e.g., “I would be quite bored by
a visit to an art gallery”), on a scale from 1 (strongly disagree) to 5 (strongly
agree). Cronbach’s a reliabilities at T1 (N = 198) ranged between 0.72 and
0.91 for the traits and between 0.79 and 0.85 for the Honesty-Humility
facets. At T2 (N = 191), alphas ranged between 0.70 and 0.93 for the traits
and between 0.83 and 0.86 for the Honesty-Humility facets.

Subjective importance of honesty- and dishonesty-related goals

The Goals of Honesty/Dishonesty (GH/GD, Galkina et al., 2025) question-
naire assesses the subjective importance assigned by participants to a list
of 78 goals related to honesty (64 items) and dishonesty (14 items). Par-
ticipants rated the extent to which each goal was important to them, on a
scale from 1 (not at all) to 5 (extremely). In the previous study (Galkina et
al., 2025), the goal items were grouped into broader classes: 17 honesty-
related and four dishonesty-related classes (see Table S3 for the list of
classes). The item scores were first averaged for each goal class, and then
the class scores were averaged to compute two separate scores, one for
the honesty-related goals (T1 a = 0.90, N = 198; T2 a = 0.93, N = 191), and
another for dishonesty-related goals (T1a = 0.73, N =198; T2 a = 0.83, N
= 191).

Duringthe EMAphase, participants completed the following questionnaires.
Momentary Honesty-Humility states

Participants rated the extent to which the ten adjectives assessing Hon-
esty-Humility (haughty, greedy, dishonest, faithful, hypocritical, loyal,
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honest, sincere, snob, and humble; Romano et al., 2023) characterized
them over the preceding hour, using a 7-point Likert scale ranging from
1 (does not describe me at all during the last hour) to 7 (describes me com-
pletely during the last hour). Reliability was estimated for both the WP and
BP levels of the measure within a multilevel factor analysis framework
(Geldhof et al., 2014) using the lavaan R package (version 0.6-17, Rosseel,
2012) and the semTools R package (version 0.5-6, Jorgensen et al., 2012).
They were agp = 0.90 and awp = 0.71. The intraclass correlation coefficient
(ICC) was 0.60 (see also section Preliminary analysis).

Momentary importance of honesty- and dishonesty-related goals

The EMA version for the subjective importance of goals of honesty and dishonesty
(GH/GD-EMA) questionnaire assessed participants’ self-perceived impor-
tance of goals related to honesty and dishonesty in the hour before the
beep. To develop this measure, we adapted the original GH/GD question-
naire (Galkina et al., 2025) by selecting 21 goal items. Items were selected
based on their suitability for capturing momentary variations of GH/GD
(e.g., “help someone”, “pursue my ideals”), each representing a goal class
associated with Honesty, as identified in the previous study, to ensure the
breadth of theoretical content. Participants rated the extent to which each
goal had been important to them during the hour before the prompt, on a
scale from 1 (not at all) to 5 (extremely). See Table S5 for the full list of items
and related classes. Seventeen goal items represented honesty-related
goals, and the remaining four referred to the goals of dishonesty. Reli-
ability estimates were agp = 0.98 and awp = 0.86 for honesty-related goals,
and agp = 0.93 and awp = 0.47 for dishonesty-related goals. ICCs were 0.65
and 0.54 for honesty- and dishonesty-related goals, respectively.

Lying behavior (frequency)
Participants reported on their lying behavior, measured by a single item:

“How many times did you tell lies during the last hour?” (see Serota et al.,

2022) with six response options ranging from “0” to “5 or more”.

Statistical analyses

Analyses were performed in R (R Core Team, 2022). R code and the data
can be found in the Open Science Framework

(https://osf.i0/9z67s/?view_only=0826c142ae1845cea599b218756e8187).

The statistical analyses described in this section are summarized in Table 2.
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Table 2. Summary of statistical analysis.

Pearson correlations (EMA
scales)

Goals factor structure Unidimensional, bidimen-
sional structure with corre-
lated factors, bidimensional

structure with orthogonal

factors

Item-specific distributional
properties
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Table 2. Continued.
Step of analyses

Additional analyses

Type of analyses

Stepwise temporal linear
mixed-effects regression
models predicting state
Honesty-Humility (lag 1)

Stepwise Poisson mixed-
effects regression models
predicting lying behavior

Stepwise temporal Poisson
mixed-effects regression
models predicting lying
behavior

Latent Growth Model

Models estimated

Step 0 predictors: days
(temporal trend)

Step 1 predictors: + Hones-
ty-Humility state at lag 1
(autoregressive effect)

Step 2 predictors: + GH and
GD at lag 1

Step 0 predictors: days
(temporal trend)

Step 1 predictors: + GH and
GD (WP component)

Step 2 predictors: + GH and
GD (BP component)

Step 3 predictors: + GH and
GD (at T1)

Step 4 predictors: +
HEXACO Honesty-Humility
(at T1)

Step 5 predictors: + other
HEXACO traits (at T1)

Step 0 predictors: days
(temporal trend)

Step 1 predictors: + lying
behavior at lag 1 (autore-
gressive effect)

Step 2 predictors: + Hones-
ty-Humility state at lag 1
Step 3 predictors: + GH and
GD at lag 1

Mediation model: trait
Honesty-Humility change
(from T1 to T2) was pre-
dicted by both the intercept
and slope factors of daily
Honesty-Humility, which
in turn, were predicted by
the corresponding intercept
and slope factors of GH and
GD.
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Preliminary Analyses

Descriptive statistics were calculated for variables measured at T1, EMA,
and T2, accompanied by Pearson correlations and ICCs for the EMA vari-
ables. ICCs quantify the proportion of variance attributable to BP dif-
ferences, reflecting variability in random intercepts in a mixed-model
framework (Lorah, 2018). The ICCs provide insight into the partitioning
of the variance components within the measurement framework. Spe-
cifically, these coefficients quantify the proportion of total item variance
attributable to systematic differences between individuals, as distin-
guished from within-individual variation and error components (Eisele
et al., 2022). For instance, an ICC value of .30 indicates that 30% of the
observed variance in the corresponding item stems from between-indi-
vidual differences, while the remaining 70% reflects within-individual
variability and measurement error.

Preliminary analyses examined the relationships between each momen-
tary goal related to honesty or dishonesty and state Honesty-Humility
by computing correlations between person-level aggregated means for
each goal and state honesty. Additionally, mixed models were employed
to investigate these relationships further, with state Honesty-Humility
as the dependent variable and goals as independent variables, both in-
dividually in separate models and collectively in a single model. In sub-
sequent analyses, individual goals were combined into composite scores
representing goals related to honesty and dishonesty.

Preliminary Analyses - Factor Structure of Goals

The present investigation systematically examined the factor structure of
the EMA version of the GH/GD questionnaire through a comprehensive
multilevel CFA approach. This examination was conducted at both the
WP and BP levels, providing a thorough understanding of the instru-
ment’s psychometric properties across distinct analytical dimensions.
The multilevel approach recognizes that psychological constructs may
manifest differently at the level of intra-individual variability (WP) ver-
sus inter-individual differences (BP), necessitating separate evaluation
at each level.

Three competing theoretical models were subjected to empirical scrutiny
at each analytical level. The first model implied a unidimensional factor
structure, suggesting that all observed variables load onto a single latent
construct. The second model hypothesized a bidimensional structure
characterized by correlated GH and GD factors, allowing for theoretical



Motivational Dynamics of Honesty-Humility: An Ecological Momentary Assessment
Study of Goals, States, and Trait Development

overlap and shared variance between these constructs. The third model
specified orthogonal factors within a two-factor framework, assuming
statistical independence between the GH and GD dimensions.

The evaluation of these competing models employed partially saturated
modeling procedures, following the methodological recommendations of
Ryu and West (2009). Saturated models impose no structural constraints
and consequently achieve a perfect fit with the observed data. When
assessing the fit of the WP model, a saturated BP model was specified,
and conversely, when evaluating the BP model, a saturated WP model
was employed. This methodological choice addresses a critical concern in
mixed modeling—that model misspecification at higher analytical levels
may remain undetected when both levels are tested simultaneously.

Model adequacy was quantitatively assessed using a comprehensive suite
of level-specific fit indices, including the level-specific Chi-square sta-
tistic, Comparative Fit Index (CFI), Root Mean Square Error of Approxi-
mation (RMSEA), and Standardized Root Mean Squared Residual (SRMR).
Acceptable model fit was defined by CFI values of 0.90 or higher, RMSEA
values of 0.08 or lower, and SRMR values of 0.08 or lower, following the
established standards (Bentler, 1990; Hu & Bentler, 1999).

Preliminary Analyses - Item Characteristics

The comprehensive descriptive statistics and ICCs for all measurement
items are presented in Table S1 of the Supplementary Materials, and
covariance matrices are documented in Tables S6-S7. The observed ICCs
ranged from 0.296 to 0.565, reflecting the different extent to which
inter-individual differences contribute to total item variance relative to
within-individual fluctuations and measurement error.

Examination of the distributional properties revealed that several items
exhibited marked deviations from normality, as evidenced by the skew-
ness and kurtosis values reported in Table Si1. These statistical indices
provide quantitative indicators of the extent to which response distribu-
tions diverge from the multivariate normal distribution that serves as a
fundamental assumption underlying the CFA model. Such violations of
normality assumptions are frequently encountered and indeed antici-
pated in empirical research of this nature.

The observed distributional violations carry important implications for
model estimation and statistical inference. Previous research has demon-
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strated that deviations from multivariate normality can result in inflated
X2 test statistics, leading to the erroneous rejection of correctly specified
models (Curran et al., 1996). While the maximum likelihood estimator
employed in the current CFA analyses demonstrates robustness against
minor violations of normality assumptions, more substantial deviations
can significantly influence analytical outcomes and parameter estimates
(Brown, 2015).

It is important to acknowledge that alternative estimators designed to
accommodate violations of normality assumptions are available in the
statistical literature; however, these robust estimation procedures have
not yet been implemented within the mixed-effects modeling capabili-
ties of the lavaan package (Rosseel, 2012). This methodological constraint
necessitates cautious interpretation of the present findings, particularly
regarding results obtained at the BP level, where model fit indices may
exhibit systematic bias due to the distributional violations.

Pre-registered analyses

To evaluate the pre-registered hypothesis concerning the contempora-
neous association between state goals and state honesty, we employed
a stepwise mixed modeling approach. This analysis was conducted us-
ing the Ime4 and ImerTest packages (Bates et al., 2015; Kuznetsova et al.,
2017). In these models, state Honesty-Humility served as the dependent
variable. The predictors consisted of composite scores for the subjective
importance of honesty- and dishonesty-related goals (in the EMA phase).
Each predictor was partitioned into a BP component (the grand-mean
centered mean state score) and a WP component (person-mean centered
individual state scores), following the procedures outlined by Di Sarno et
al. (2020, 2023) and Wang and Maxwell (2015).

To account for temporal trends, all models included a linear time covari-
ate (scaled in days from o0 to 14)'.

Random slopes were specified for both time and the WP components of
the goal predictors. Further, additional predictors assessed at baseline

1 An alternative possibility would have been to center the variable day as well, i.e., represent-
ing the first day as -7, the last day as +7, thus representing the 8th day as zero. In this way,
the intercept would have represented the predicted value of honesty-humility in the central
moment of the data-collection. These two coding strategies do not affect the estimates or
interpretation of coefficients other than the intercept. Albeit these two options are equally
valid, we reasoned that interpreting the intercept as the estimated levels of honesty-humility
at the beginning of the data collection would yield more intuitively interpretable results and
it would be coherent with past similar work (Di Sarno et al., 2023)
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(T1), mean-centered prior to inclusion, were sequentially added to the
models. These comprised baseline measures of honest and dishonest goal
importance, baseline honesty, operationalized as the scale score of the
Honesty-Humility factor of HAS (Romano et al., 2023) and ACH (Amenta
et al., 2025), and the remaining HEXACO personality dimensions (scale
scores of HAS factors). For each step in the modeling process, we re-
ported marginal R* values, reflecting the proportion of variance explained
by the fixed effects (Johnson, 2014; Nakagawa & Schielzeth, 2013). These
statistics were computed using the performance package (Liidecke et al.,
2021) and MuMIn package in R (Barton, 2025).

Additional pre-registered analyses

Temporal effects on state honesty

In addition to contemporaneous relationships, we investigated the tem-
poral dynamics underlying trait-goal associations. Specifically, we ex-
amined whether state Honesty-Humility at time t; was predicted by state
Honesty-Humility (autoregressive effects) and goals (lagged effects)
measured at the preceding time point t;_,, where i denotes the observation
number ranging from 1 to 75. Throughout all analyses, we controlled for
linear effects of time, to account for temporal trends in the data, though
we did not include random slopes for temporal trends in these temporal
models due to model convergence issues.

Lag-1 variables for state Honesty-Humility and goals were derived from
their WP components. Following established methodological protocols,
we excluded lags when participants missed scheduled surveys and re-
moved overnight lags to maintain temporal continuity (Bringmann et al.,
2016). Consequently, these temporal analyses were conducted on a re-
duced dataset comprising 6,109 EMA observations from our total sample
(N = 198).

Prediction of lying behavior

We fitted a series of Poisson mixed-effects regression models predicting
momentary lying behavior with a number of predictors added in each
step, mirroring the procedure followed for predicting Honesty-Humility
states. For the contemporaneous model, predictors included composite
scores for the subjective importance of honesty- and dishonesty-related
goals (in the EMA phase) at the WP and BP levels, baseline measures
of goal importance and personality traits, while controlling for a linear
temporal trend. In the temporal model, we estimated the autoregres-
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sive effects, and the temporal effect of goals and state Honesty-Humility
(lagged effects) measured at the preceding time point t;_,, where i denotes
the observation number ranging from 1 to 75. This modeling strategy
allowed testing whether goals would predict lying behavior above and
beyond state honesty.

Latent Growth Modeling of Trait Stability and Change

To examine the dynamic mechanisms underlying both stability and
change in trait honesty, we modeled a longitudinal process using par-
ticipants who completed assessments at both time points (N = 191). Our
primary objective was to determine whether fluctuations in momentary
goals and state Honesty-Humility could account for patterns of trait-
level change from baseline (T1) to follow-up (T2). Though traits are usu-
ally considered to be quite stable, and relative changes are expected to
happen in association with major events across the life span (Roberts et
al., 2006), some studies have demonstrated that trait changes can occur
even within much shorter time frames, such as weeks (e.g., Hudson &
Fraley, 2016; Stieger et al., 2022).

Mirroring Di Sarno and colleagues (2023), we employed latent growth
curve modeling (McArdle & Nesselroade, 2003) within a structural equa-
tion modeling (SEM) framework, implemented through the lavaan R
package (Rosseel, 2012). This analytical technique enables the modeling
of individual developmental trajectories by extracting continuous latent
factors that capture both initial status and systematic patterns of change
across repeated measurements. Latent growth modeling is thus particu-
larly well-suited for examining how changes in momentary experiences
may contribute to longer-term personality development.

EMA responses were aggregated to create daily composite scores. Spe-
cifically, we computed daily mean values for state Honesty-Humility and
momentary goals by averaging each participant’s EMA responses within
each assessment day. These daily aggregates served as manifest indica-
tors for subsequent latent factor construction, providing a more stable
and reliable basis for modeling individual trajectories while reducing
the influence of momentary fluctuations. Using these daily person-level
averages, we specified a two-factor latent growth model for each of the
three focal EMA constructs: honest goals, dishonest goals, and state
honesty. The intercept factor was defined by constraining all factor load-
ings to 1 across the 15-day assessment period, thereby representing each
participant’s baseline level or initial status for each construct during
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the EMA procedure. In contrast, the slope factor incorporated linearly
increasing factor loadings ranging from o0 to 14, corresponding to each
successive day of the assessment period. This specification allowed the
slope factor to capture individual differences in the rate and direction of
linear change throughout the monitoring window.

The change in trait Honesty-Humility was quantified as a latent factor
(AH) extracted from the difference scores across all Honesty-Humility
facets measured by the ACH questionnaire (Amenta et al., 2025). These
change scores were calculated as the difference between follow-up and
baseline assessments for each facet (Ag. g, = f1...f41, - f1...f47, where f1-
f4 represent the respective Honesty-Humility facets). This approach al-
lowed us to capture comprehensive trait-level change while accounting
for measurement error across multiple indicators.

We tested a comprehensive mediation model to examine both direct
and indirect pathways through which momentary experiences might
influence trait development. In this model, trait Honesty-Humility
change (AH) was predicted by both the intercept and slope factors of
daily Honesty-Humility. These state Honesty-Humility factors were, in
turn, predicted by the corresponding intercept and slope factors of hon-
est and dishonest goals. This analytical strategy enabled us to investi-
gate whether goal-directed states serve as mechanisms through which
momentary experiences translate into longer-term personality change,
while simultaneously examining the direct effects of baseline levels and
patterns of change in state Honesty-Humility on trait-level outcomes.

RESULTS

Factor structure of momentary honesty- and dishonesty-
related goals

We verified preliminarily the factor structure both at the WP and BP
levels. At the WP level, a two-factor model with correlated factors pro-
vided the best fit, fitting the data significantly better than a single-factor
model and a model with orthogonal GH and GD factors (see Table S2 in
Supplementary Materials for model fit and comparisons). The fit mea-
sures of the model with two correlated factors indicated a reasonable but
not ideal fit, respecting two out of three cut-offs and being close to the
third one (RMSEA = 0.058; CFI = 0.867; SRMR = 0.051). The correla-
tion between factors GH and GD was low, but positive, 0.266, p < .001.
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Standardized item loadings on the two correlated factors at the WP level
can be found in Table S8.

At the BP level, the model with two correlated factors fitted significantly
better than the single-factor one, but only slightly better than the model
with independent GH and GD factors. Though the x* test of model differ-
ences is significant, there is not enough evidence to prefer the correlated
model over the orthogonal one based on established criteria (in particu-
lar, RMSEA and CFI). We interpret this as evidence of some correlation
present between the factors, which is, though, not high enough to show
a considerable difference from the orthogonal model, which assumes
a correlation of 0. For consistency, the correlated factor structure was
retained (the structure of the WP and BP factor models with the stan-
dardized loadings is illustrated in Figure S3). As in the case of the WP
structure, the overall fit of the model was reasonable though not ideal,
achieving two out of the three specified criteria (RMSEA = 0.032; CFI =
0.961; SRMR = 0.117). The correlation between the factors GH and GD was
low, but positive, similar to the WP structure: 0.299, p < 0.001. Table S9
provides estimations of standardized item loadings on the two correlated
factors at the BP level.

Test of the pre-registered hypothesis and incremental va-
lidity of goals

The main purpose of this work was to explore whether the momentary
experience of specific GH and GD goals, as assessed through the GH/
GD-EMA questionnaire, could predict state Honesty-Humility at the
contemporaneous level. The results of a mixed-effects regression model
confirmed this hypothesis, taking into account a possible temporal trend
(see Table 3). Goals of honesty were positively associated with state
Honesty-Humility at the WP level (Step 1), suggesting that participants
reported higher state Honesty-Humility when they prioritized honesty
goals more highly. In contrast, goals related to dishonesty negatively
predicted self-reported Honesty-Humility states. This model, however,
explained only 7% of variance (R*> = 0.069). The associations with the
goals were similar when the BP parts of goals were added to the model
(Step 2). Additionally, these BP components showed significant relation-
ships with state Honesty-Humility as well, in the expected direction. In
total, this model explained 33% of the variance (R*> = 0.329). In gen-
eral, participants who typically gave more importance to honesty-related
goals through the EMA phase (and less to those of dishonesty) were more
likely to describe their states as honest/humble.
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Additionally, further analyses demonstrated that the relationships with
goals remained significant even after controlling for baseline T1 goal
measures (Step 3, R* = 0.336) and for the Honesty-Humility trait assessed
at T1 (Step 4, R*> = 0.367). Interestingly, the importance of the honest and
dishonest goals assessed at T1 did not themselves predict state Honesty-
Humility significantly, after taking into account the same goals assessed
during the EMA phase and trait Honesty-Humility assessed at T1. Overall,
the Step 4 model demonstrated the best fit, while adding the remaining
HEXACO-60 dimensions at baseline in Step 5 neither considerably added
explained variance to the model (R*> = 0.371) nor enhanced the model fit
based on AIC and BIC criteria.

Additional pre-registered analyses

Temporal effects on state honesty

As reported in Table 4 (Step 1), the Honesty-Humility states showed a
significant autoregressive effect (b = .19, p <.001), often referred to as
inertia (Hamaker & Grasman, 2014). This autoregressive effect provides
evidence for a certain stability of the Honesty-Humility state across the
measurement occasions within the same day. This model, however, ac-
counted for only 2% of the variance (R> = 0.016). As can be seen from
Step 2 in Table 4 (R* = 0.016), there was a significant lagged effect of both
honesty- and dishonesty-related goals on state Honesty-Humility at the
subsequent measurement occasion. The direction of these associations
was positive for goals of honesty and negative for goals of dishonesty,
which was in line with our expectations. To assess the incremental valid-
ity of lagged effects, we compared the autoregressive and lagged models
against a baseline model that only incorporates the linear effect of time
(Step 0). Both models added a limited amount of variance (2%). Accord-
ing to the AIC, model fit improved when both autoregressive effects and
lagged effects of goals were included. However, the BIC identified the
autoregressive model as having the best fit.

Prediction of lying behavior

A histogram of lying behavior can be found in Supplementary Materials
(Figure S1). We first performed an analysis using individual goals as pre-
dictors (mirroring the analysis reported in Table S4 in the Supplementary
Materials, predicting Honesty-Humility states). As expected, all four goals
of dishonesty (Hurt Someone, Manipulate, Lie, Get At Any Cost) were
positively associated with lying behavior. Three goals related to honesty,
Satisfaction with Self, Happiness, and Tell the Truth, predicted lying be-
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Table 4. Autoregressive and cross-lagged effects of goals on state honesty

Step 0 Step 1 Step 2
IVs B SE t B SE t B SE t

Intercept 5.84 0.053 110.23"" 5.83 0.048 120.55"" 5.81 0.053 109.32"""
day -0.01 0.002 -4.91™" -0.01 0.002 -3.15" -0.00 0.002 -2.50"
State 0.19 0.021 9.15"" 0.16  0.020 7.69™"
Hon-
esty-
Humility
(wpc),
lag1
GH 0.05 0.016 3.107
(wpo),
lag1
GD -0.05 0.016 -2.89™"
(wpc),
lag1

R> = 0.002 R* = 0.016 R*> = 0.016

AIC = 11008 AIC= 10498 AIC = 10469

BIC = 11035 BIC = 10545 BIC = 10577

Note: N = 198 (Subsample 1), 6,109 observations (due to missing data).

B, Unstandardized regression estimates; bpc, between-person centered; GD, dis-
honesty-related goals; GH, honesty-related goals; IVs, Independent variables; SE,
Standard Error; wpc, within-person centered.

*p<0.05; ¥*¥p<0.01; ***p<0.001.

havior negatively. However, four goals of honesty turned out to predict ly-
ing positively: Avoid Hurting (B = .09, p = .002), Avoid Deception (B = .13,
p < .001), Justice (B = .13, p < .001), and Test Someone (B = .09, p = .005).
These relations remained mainly unchanged when estimated in a single
mixed model, with the exception of goals Avoid Hurting and Justice, which
ceased to be significant predictors of Lying. Full details of this analysis can
be found in the Supplementary Materials (Table S13).

Additionally, we examined contemporaneous and temporal effects of the
goals of the self-reported lying behavior, while controlling for a potential
linear trend of time. The results showed that, at the contemporaneous level
(Table 5), only goals related to dishonesty, but not those of honesty, pre-
dicted lying at a significant level (Step 1). Goals related to dishonesty were
positively associated with the self-reported lies at the WP level, suggest-
ing that participants reported having told more lies when they gave higher
importance to goals of dishonesty. The model, however, explained only 2%



Motivational Dynamics of Honesty-Humility: An Ecological Momentary Assessment
Study of Goals, States, and Trait Development

of the variance (R* = 0.021). Surprisingly, when the BP parts of goals were
added to the model (Step 2), the importance of goals of honesty, and not
only those of dishonesty, at the WP level became a significant predictor of
lying behavior in contrast to the previous model. The variance explained
also increased to 19% (R? = 0.187). This effect might potentially be explained
by a BP component of goals acting as a suppressor variable, which means
that its inclusion suppresses the variance of the WP part of honest goals
that is irrelevant for predicting lying behavior (Tzelgov & Henik, 1991). As
for the BP components themselves, only the dishonesty goals showed sig-
nificant relationships with lying behavior. This suggests that participants
who typically gave more importance to dishonesty-related goals through
the EMA phase reported a higher number of lies told at the momentary level
as well. Further analyses revealed that the outlined relationships with goals
remained stable after controlling for baseline T1 goal measures (Step 3, R*
= 0.187) and the Honesty-Humility trait assessed at T1 (Step 4, R*> = 0.206).
Moreover, the importance of the dishonest goals and the trait level assessed
at T1 predicted the lying behavior significantly. The baseline importance of
dishonest goals was identified as a negative predictor of lies in the EMA
phase, however, we attribute this effect to multicollinearity between pre-
dictors in the model (Alin, 2010), specifically between baseline dishonesty
goals and the BP component of EMA goals of dishonesty. In fact, when the
BP part of dishonest goals is taken out from the model, the T1 dishonesty-
related goals become a positive predictor of lying behavior as expected.

Adding the remaining HEXACO-60 dimensions at baseline in Step 5 did
not improve the model fit based on AIC and BIC criteria and added only
a small amount of variance explained (R* = 0.233). Overall, according to
the AIC, Step 4 with the Honesty-Humility trait at T1 included and Step
5 with all T1 traits showed the best fit, whereas the BIC indicated a more
parsimonious model of Step 2 (with only WP and BP goal components)
as having the best fit. In addition, more complex models did not add
considerably more variance explained compared to Step 2. Table 6 il-
lustrates the temporal effects of the Honesty-Humility state and goals on
lying behavior. The outcomes of the Step 1 model indicated that lies had
no significant autoregressive effect, which means that the lying behav-
ior at one measurement occasion does not predict lying behavior at the
following time interval. Moreover, adding lagged variables of Honesty-
Humility state (Step 2) and goals (Step 3) neither revealed any significant
effect (apart from a weak effect of dishonest goals) nor improved the
model fit. In general, all temporal models explained less than 1% of the
variance.
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Latent Growth Process

The examination of mean differences in the HAS Honesty-Humility trait
between T1 and T2 revealed no statistically significant changes across
the measurement period. This was the case both for the total trait score
and for all Honesty-Humility facets individually. Comprehensive distri-
butions of delta scores and mean difference analyses are presented in
Figure S2 of the Supplementary Materials. This indicates that aggregate
Honesty-Humility levels remained relatively stable across all participants
throughout the 15-day investigation period, suggesting the absence of
systematic mean-level change at the group level.

Despite the lack of significant mean-level changes, participants demon-
strated some degree of intraindividual variability across the various Honesty-
Humility dimensions. The standard deviations of T2-T1 difference scores for
Honesty-Humility facets were the following: Sincerity (0.50), Fairness (0.60),
Modesty (0.64), Greed-Avoidance (0.72), and general Honesty-Humility
items (0.54), as detailed in Figure S2. Although there was no significant
change in the mean levels of Honesty-Humility between T1 and T2, it was
still possible that the levels of the trait increased for some participants, while
others’ levels decreased (Roberts et al., 2006).To comprehensively model
these patterns of individual changes, following Di Sarno et al. (2023), we fit
a latent growth model, and it demonstrated acceptable fit: x*(1235)=2264.8
23, p<0.001; CFI=0.908; RMSEA=0.066; SRMR=0.094. The comprehensive
structural representation of this model is illustrated in Figure 1.

The latent growth model elucidated a number of critical dynamic rela-
tionships that characterize the complex interplay between goal-oriented
behaviors and Honesty-Humility dynamics.

Direct versus indirect pathways.

First, in contrast to conscientiousness (Di Sarno et al., 2023), no direct as-
sociation between honesty (GH) or dishonesty-related (GD) goals and corre-
sponding changes in trait Honesty-Humility (AH) emerged. However, indirect
pathways through state-level changes were identified. Specifically, growth
in goals of honesty over time during the EMA phase (Scy) was linked to an
increase in Honesty-Humility states during EMA (Sy), while growth in goals
of dishonesty (Sgp) was associated with a decline in EMA Honesty-Humility
(Sy). In turn, growth in state Honesty-Humility observed during EMA (Sg)
subsequently predicted increases in trait Honesty-Humility (AH) from T1 to
T2. This pattern suggests that the changes in subjective goal importance (Sgy,
Sep) were related to the changes in trait level (AH) only through changes in the
Honesty-Humility state (SH), establishing a sequential mediation pathway.
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Figure 1. Latent Growth Model

Note: N = 191 participants (Subsample with completed T2). Dashed black arrows:
factor loadings; Solid black arrows: regression coefficients; Dotted gray lines: co-
variances; Round nodes: latent factors; Square nodes: observed indicators; I - la-
tent intercept; S - latent slope (growth factor); GH - goals of honesty; GD - goals
of dishonesty; H - honesty; ASinc/AGreeAv - Delta Scores of Honesty-Humility
facets (T2 - T1); AH - Delta score of the seven general HAS Honesty-Humility
items. Residual covariances between H and GH, H and GD, GH and GD were es-
timated only within days and were constrained to be equal (i.e., constant) across
days. Due to some missing data, the model was fit with “full information” maxi-
mum likelihood estimation. The figure reports standardized regression coeffi-
cients. Loadings and intercepts for the AH measurement model and variances and
covariances of latent variables and indicators are omitted to improve readability
but can be found in Supplementary Materials in Tables S15 - S17.

*p<0.05; ¥*p<0.01; ***p<0.001

Testing the indirect effects.

In order to confirm the mediating role of state-level changes, we ad-
ditionally tested the indirect effects of the latent slopes of goals (Sgn, Scp)
through changes in the latent slope of Honesty-Humility states (Sy) on
T2-T1 trait Honesty-Humility change. As expected, these indirect effects
were significantly different from zero for both honesty-related goals (p =
0.23, p = 0.008) and dishonesty-related goals (§ = -0.19, p = 0.011).

Initial levels versus growth trajectories.
A different pattern was found for the initial levels (latent intercepts) of
EMA goals compared to their growth trajectories. Although initial levels
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of goal importance (Igu, Igp) Were associated with initial levels of EMA-
measured Honesty-Humility (Iy), the latter did not predict the change in
trait Honesty-Humility (AH). Similarly, there was no indirect effect of
goal intercepts (Igu, Igp) on trait change (AH) through the initial level of
Honesty-Humility states (Iy).

DISCUSSION

This study explored the role of goals related to honesty and dishon-
esty in the dynamics of Honesty-Humility states through an intensive
longitudinal measurement design. Our pre-registered hypothesis was
confirmed, demonstrating a clear contemporaneous relationship between
honesty-related goals and state Honesty-Humility in daily life. Further-
more, we identified those goals that were associated with lying behavior
in everyday situations. Additionally, we investigated the psychometric
properties of the GH/GD-EMA questionnaire, which is an important
analytical step that is, however, not often done in existing studies (Hall
et al., 2021). Finally, exploratory analyses revealed insights into the dy-
namic processes connecting motives, momentary personality states, and
enduring personality traits.

The results of the present study provide significant empirical evidence
for a dynamic and processual understanding of honesty, consistent with
the principles of WT'T (Fleeson & Jayawickreme, 2015) and previous stud-
ies that showed that goals substantially accounted for personality state
variance (McCabe & Fleeson, 2012, 2016). Our results extend this evi-
dence to the domain of Honesty-Humility, showing that goals serve as
predictors of behavioral states for this trait, as well as for lying behavior.
In addition, our results demonstrated that goals also predicted future
Honesty-Humility states. Overall, our findings support the idea that
Honesty-Humility is not a static characteristic, but manifests through
dynamic states that fluctuate systematically as a function of the momen-
tary goals pursued by the individual. The results of our study also align
with the broader theoretical framework proposed by Costantini and col-
leagues (Costantini et al., 2020; Costantini & Perugini, 2018), who argued
for the importance of uncovering the motivational core of personality
traits to fully understand their processes both at the state and trait lev-
els. The significant associations between honesty-related goals and state
Honesty-Humility provide empirical support for the notion that goals
serve as crucial regulatory mechanisms in personality expression and



Motivational Dynamics of Honesty-Humility: An Ecological Momentary Assessment
Study of Goals, States, and Trait Development

change (Buchinger et al., 2024; Hudson & Roberts, 2014; Robinson et al.,
2015). The robustness of the associations found, which remain significant
even after controlling for baseline levels of trait Honesty-Humility and
goal importance at T1, suggests that the observed effects are not simply a
reflection of stable differences between individuals but represent active,
dynamic processes in daily life. This result is particularly important in
light of the debate on the distinction between trait and state assessments
(Augustine & Larsen, 2012), highlighting how momentary assessment
captures aspects of personality functioning not completely reflected by
traditional dispositional measures. The lagged effects observed in our
study further extend previous findings by Bleidorn (2009), who demon-
strated that personality states are linked to current social roles and major
life goals. Our results suggest that this linkage operates not only con-
temporaneously but also across time, with goals at one moment predict-
ing subsequent personality state expression. This temporal dynamic is
crucial for understanding how personality unfolds in the stream of daily
experience and how momentary motivational processes can accumulate
into longer-term personality patterns.

Particularly interesting is the evidence that dishonesty goals negatively
predict both contemporaneous and future Honesty-Humility states and
positively predict contemporaneous lying behavior. This pattern suggests
that lying is not simply due to the absence of goals directed to honesty,
but represents an active process guided by specific dishonest goals. The
CFA results that give preference to a two-factor structure and predictive
patterns for lying behavior converge to support the broader theoretical
framework that goals for dishonesty constitute a distinct motivational
system rather than simply representing the absence of honesty goals —
a finding that contradicts what a unidimensional model would suggest
(see also Costantini et al., 2020; Di Sarno et al., 2023). While dishonesty
goals demonstrated a clear positive relationship with lying behavior,
honesty goals exhibited a more nuanced and complex association with
deceptive conduct. Specifically, certain honesty-related goals showed
positive correlations with lying behavior (Table S13), while simultane-
ously maintaining positive relationships (though not always significant)
with Honesty-Humility (Table S4). These goals include Avoid Hurting
Someone, Avoid Deception, Justice, and Test Someone.

The goal Avoid Hurting Someone likely reflects the phenomenon of
other-oriented prosocial lies — deceptive communications motivated by
benevolent intentions to protect others from emotional distress or nega-
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tive consequences. This explanation aligns with research demonstrating
that individuals may engage in deceptive behavior when motivated by
altruistic concerns, highlighting the moral complexity inherent in hon-
est-dishonest behavioral dichotomies (Levine et al., 2016; E. E. Levine &
Lupoli, 2022).

The remaining paradoxical motivations — Avoid Deception, Justice, and
Test Someone — might represent a previously underexplored category
of defensive or protective deception. These goals potentially reflect in-
dividuals’ attempts to safeguard their own truth-related or justice-
oriented rights through the strategic dishonesty of others. For instance,
individuals might engage in deceptive behavior to protect themselves
from perceived injustices, to maintain their moral integrity in corrupt
environments, or to expose others’ dishonesty through deceptive means.
While this phenomenon has received limited attention in the existing
literature, it suggests a sophisticated moral reasoning process whereby
individuals may justify deceptive behavior as a means of preserving
higher-order ethical principles.

The identification of these paradoxical goal-behavior relationships also
has practical implications for interventions designed to promote ethical
behavior and prevent antisocial behavior (see e.g., Brooks et al., 2013;
Epley & Tannenbaum, 2017; Osafo et al., 2021). Understanding that some
forms of deception may be motivated by fundamentally honest intentions
suggests that straightforward approaches to reducing dishonest behavior
may be insufficient or even counterproductive. Instead, interventions
might benefit from addressing the underlying motivational conflicts that
give rise to these complex behavioral patterns.

Another result of the present study concerns evidence for bottom-up pro-
cesses of personality change. Although the absence of significant group-
level changes in the Honesty-Humility trait over a two-week period is
consistent with literature on trait stability in the short term (Roberts &
DelVecchio, 2000), the presence of inter-individual variability in change
suggests that some individuals experience some degree of modifications.
The latent growth model revealed that changes in honesty goals during
the EMA period predict changes in Honesty-Humility states, which in
turn mediate the association with change in the Honesty-Humility trait
from T1 to T2. The observed mediation pattern aligns with the theoreti-
cal framework by Wrzus and Roberts (2017). Empirical findings revealed
differential effects between initial goal and trait levels (intercepts) versus
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goal and trait changes over time (slopes), providing empirical validation
for the proposed dynamic developmental mechanisms over static indi-
vidual difference explanations. In the case of Honesty-Humility, the ef-
fects of the trajectories of goals measured during the EMA phase on trait
change Honesty-Humility were mediated by state trajectories during the
EMA phase. This pattern partly diverges from Di Sarno et al. (2023) find-
ings on conscientiousness, where both direct and indirect pathways were
observed from goal changes to trait changes. Our findings on Honesty-
Humility reveal instead a full mediation model, where the effects of goal
changes on trait Honesty-Humility operate exclusively through changes
in Honesty-Humility states. The absence of direct effects in our study
suggests that, for Honesty-Humility, the pathway from motivational
processes to trait change is more strongly channeled through experien-
tial states than for conscientiousness.

The results of the present study also contribute to the growing literature
on the importance of ecological momentary assessment, which enables
the distinction between WP and BP effects, for understanding person-
ality functioning in daily life (Allemand & Mehl, 2017; Di Sarno et al.,
2023). The use of mixed-effects models on disaggregated WP and BP ef-
fects (Wang & Maxwell, 2015) revealed interesting patterns in Honesty-
Humility dynamics. Significant associations at both levels of analysis
suggest that the importance of honesty-related goals operates through
both intra-individual mechanisms (momentary variations in goal activa-
tion) and inter-individual mechanisms (stable differences in the priority
attributed to honesty-related goals).

Evidence for bottom-up personality change processes has important
practical implications. If momentary goals are related both to immediate
Honesty-Humility states and longer-term trait development, interven-
tions targeting goal activation in daily life could represent a promising
approach for promoting ethical behavior (Allemand & Fliickiger, 2017).
This could be particularly relevant in organizational contexts, where
fostering cultures emphasizing honesty-related goals might contribute
to more ethical workplace behaviors (Pletzer et al., 2019b). Research on
workplace interventions has identified several pathways for enhancing
Honesty-Humility in organizational settings. Individual-level nudging
approaches, such as visual cues with social norms or prosocial message
framing (Ayal et al., 2021; Hillebrandt & Barclay, 2022), were found to
activate honesty-related goals in daily work situations, aligning with the
goal-state-trait pathway identified in personality development research.
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Structural modifications of task design that promote deliberative process-
ing lowered the employees’ rule-breaking behavior (Derfler-Rozin et al.,
2016). Additionally, ethical leadership emerged as critical for facilitating
Honesty-Humility development through modeling appropriate conduct
and reinforcing ethical decision-making (X. Liu et al., 2020; Mayer et
al., 2009). However, our finding that momentary dishonesty goals ac-
tively predict both reduced Honesty-Humility states and increased lying
behavior suggests that interventions should not only promote positive
ethical goals but also address factors that activate antisocial motivations.
This dual approach could be more effective than interventions focusing
solely on promoting honesty.

Several limitations of the present study merit consideration. First, us-
ing self-report measures for all constructs of interest raises questions
regarding social desirability and response bias, particularly relevant in
the honesty domains connected to moral behavior, such as Honesty-
Humility (see also DeVries et al., 2018), although there is evidence that
self-reported honesty measures also reflect substantial valid variance
(e.g., Lee et al., 2008; Zettler et al., 2020). Future studies could benefit
from integrating objective behavioral measures and external observa-
tions. Second, our study gives a first hint into the interplay of goals and
momentary state Honesty-Humility in the change process of the trait.
However, demonstration of understanding of the causal processes in-
volving goals would require an experimental study, in which the goals
could be manipulated (McCabe & Fleeson, 2016; Stieger et al., 2021).
Additionally, investigating the situational factors that activate different
types of goals could provide deeper insights into the person-situation
interactions that shape honest behavior (e.g., Rauthmann, 2016).

CONCLUSIONS

Taken together, our results contribute significantly to the theoretical un-
derstanding of Honesty-Humility as a dynamic and situationally respon-
sive trait, with both important implications for personality theorizing
and potential applications in the domain of behavioral ethics. Integrating
WP and BP perspectives provides a more nuanced understanding of how
Honesty-Humility operates in daily life, bridging together the trait and
state approaches to personality. Through ecological momentary assess-
ment, the research reveals that motivational goals serve as the crucial
bridge between situations and honest or dishonest behaviors. The study
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uncovers moral complexity where some honesty-related goals, such as
Avoiding Hurting, can paradoxically increase deceptive behavior, high-
lighting the nuanced relationship between moral intentions and actions.
The findings provide evidence for bottom-up personality change, where
repeated patterns of daily goal-state behaviors contribute to longer-term
trait development. Overall, the study not only advances our theoretical
understanding of honesty but also offers potential practical pathways
for developing interventions that could enhance ethical behavior in real-
world contexts.
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Figure S1. Mean number of lies at each observation by person
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Figure S2. Delta scores of trait HAS + ACH Honesty-Humility.
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Note: N = 191; For mean differences between T1 and T2 see Table S14.



Chapter 4

218

99z'0

uosiad UIYIAA

-
<% 9,
VaR
S S s © N ) & 9
0 L N I < o & § o 9
152 o @ 8 N > A < CAEY 'y 4. 6o [ 2
@ ) o @ /b o *o N &
e g N ¢ N N ~a w. _
iy Ayo suoie|ay uondso uwgBui- 1sonhuy syend
aumal usesl sansnr fsugos -puByINY aiqes -s@piony anpprony ) B
P ha PNy ey ¥ = /.x Ny .
RENSILE sjespjoL Awou sIBUO Addepsia ssau SISO pano 1SES uwg
ssaudxg Hwwo) -0y adsay “nOSERW ddey dien JCERCrEIR nes an uny
- AN N T & . = Y. 7
& & < - =] . ~ ; ‘0 b
‘g, %y ey, %, 2 B g & &° £ qef T o
<0g. T~ e & Vv v 0 5 8 & o
a /«.m. & o A p &
P O ; o
0/9. \ &
-] W
uosliad Uzamlag
G620

'100°0 > d 3e JuedIJIUSIS 91B SJUSIDIFIA0D [[V "AIsauoy Jo s[eod -

HO ‘A1sauoysIp Jo s[eo8 - 09 "SUONB[III0D 1010e] pue SSUIPeo] pazIpIepuels YIIM S[IAS] dd Pue dM 93 1e saInnmns ¢S aindrg



‘ 219

LSY°0

1LE0
716°0
9%7¢ 0
G95°0
VAYA
oo
80
Y6¢°0
6€s°0
(0} 5Al0]

69€°0
1Al
ot7'0
YLE0
T8¢°0
96T°0
11%7°0
88€°0

Study of Goals, States, and Trait Development

08¢0

¢ o

Motivational Dynamics of Honesty-Humility: An Ecological Momentary Assessment

001

79°¢

ey
8¢
€9°'8
VA
8L ¢
96°¢
90°G
e€
Yoy
05°€

1T°¢
7€
68°€
09°¢
oaT°¢
78
60
€0°¢
ere
96°¢
sueaul

[9A91-uos1ad woiy
SUONRIAD( SISOMINY]

00°0-

98°0
6€0
6L°T
850
8T°0
0T 0-
VAN
€€0-
€560
91'0

T 0-
$0°0-
LY 0-
9%°0-
I o-

88T
€6°0-
Z0°0-

VAS

16°0-
SuBaW [9AJ]
-uos1ad woij suon
-RIA9(J SSOUMSYS

€01

86°0
66°0
9.0
Y60
Lo°'T
10°'T
16°0
Y0°1
66°0
't

Lo'T
10°T
66°0
€01
Lo'T
8L°0
€6°0
60T

[Tolas

96°0
SUBAW [9Ad]
-uos19d woij suo
-nemad as

Lre

6G°¢
or'e
01’9
81T
T
16°C
&y
G6°C
Ta4
00°C

£9°'C
yTe
86°C
Ye¢
QLT
89°L
0°¢
A

9%'c

€0'¢

SUB9W [9A3]
-uo0sIad
S1S03INY]

Ir'o- L6°0
06°0 8L'0
GT'0 (o
Y81 850
%70 or't
€20 00T
8T 0- Lg'0
LT L0
S%0- 08°0
050 60°1T
Loo 66°0
TE0- %780
YT 0- %6°0
LS 0- G8°0
¢l 0- 780
9€'0- 98°0
86°T €60
6%7°0- 08°0
¢ 0- 06°0
YT 0- G8°0
65°0- £8°0
Sueoll [9A9] Sueoua
-uosiad PA9]
SSOUMIYS

"UOTIR[21I0D SSE[IRIIU] -

ere

96T
6Lt
&
9%t
69T
€e¢
Y81
8Y-¢
Syt
18°C

€ee
€Te
99°¢
LG ¢
6T°¢
[l
L9°€
€ce

(01983

09°¢

-uoSIdd S UeBSIN

D01 “(A]owadixa) G 03 (jjv 30 J0U) T WO} SIS B U0 ‘wIdy} 03 Juelrodull sem [eo3 Yoes YdTYM 03 JUaIXd dY3 pajel syuednied 210N

UINIL oYL T[PL

180D Auy 1y

Jue/M\ NOX JBYM 199
9UO0dWIOS 1S3,

orT

onsn(

£3a11908
Apnuaying
s19Y30 91e[ndIueiy
suoneay a[qeIs
uordadad proAy
3unany proay
M3IIA

Jo jutod AW ssaadxyg
STesp] O, JTuuIo)
Awouoiny

SI9Y30 30adsayg
AddeH s19y30Q axeIN
auoawos 1INy
ssourddeq

s19y30 d[oH

panoT

994 SIdY3I0 N

CH
UIIM UOTIDBJSHIES

W)

‘swall [eod Jo sonsnels aandisa( ‘IS d[qelL



Chapter 4

220

(6007 ‘3s9M 3 nAY) UT e[NULIO] I
uo paseq palenofed sem (paisnipe) vaSIAY “uonrewrxoiddy jo 1011y axenbs ueay 1004 - VASINY ‘A1sauoy jo s[eod - Ho ‘Alsauoy
-SIp Jo s[eo8 - 09 ‘xapuf 1g saneIeduIo) - [ID ‘[OAS[ 9A1I2dSaI Y3 JO T [9POIAl YIIM PaIdNpuod a1am suositedurod [9po 910N

an pue
HD Teuo3oys
100°0> 1 698°9T  100°0> 9%7'c96T 61£°8786TS YY1 gYLLTS 681 G61°0 7€0°0 196°0 -10 :€ [9pOIN

10308]
100°0> I €6'186  100°0> TTI'LTST 186°TI70£S 908'TIE8TS 68T 7410 9£0°0 8%6°0 9[3UIS :T [9POIN
asn

pue HO paje[a1
100°0> 06S°GY6T £6G°0786TS GLT'€ELLTS 88T Lit°0 7£0°0 196°0  -I0D :T [9POIN

(suos1ad 86T = N) [9A9] UOSIDG USIMIDG

o pue
HD TeuoSoys
100°0> T 9L't9T  100°0> YT'0SY9 001°9€EVES GT6H°GETTeS 681 090°0 090°0 198°0 -10 :€ [9POIN

10300]
100°0> T 9°'T0¢T  T100°0> T°68YL T96°YVLEGES L8LYLTEES 681 950°0 %90°0 8€8°0 9[3UIS T [OPOIN

an
pue HO pajea1
100°0> €8%7°L819 98Y'cgoYeS L9T'GLOTES 88T 150°0 850°0 L98°0 -10D T [9pPOIN

(suonearasqo £5¢ 6 = N) [9A9] UOSIad UIYITM

suostreduIod pue 11J [9POIN “TS d[qRL



Motivational Dynamics of Honesty-Humility: An Ecological Momentary Assessment
Study of Goals, States, and Trait Development

Preliminary analyses - the Scales

Table S3 displays descriptive statistics of the T1 and T2 variables of
interest. In the EMA phase (9,443 observations), the mean level of the
198-person means of state Honesty-Humility was 5.76 (SD = 0.73, 4.09
- 6.98). The mean score of person means of honesty- and dishonesty-
related goals were 3.17 (SD = 0.78, 1.07 - 5) and 1.67 (SD = 0.6, 1- 4.05),
respectively.

As shown in Table S4, the aggregated person-means across the EMA
phase of all but two goals, Avoid Deception (r = .10, p = .16) and Justice (r
= .08, p = .28), were significantly correlated with state Honesty-Humil-
ity. One goal, Test Someone (r = .18, p = .01), showed a weak correlation
with state Honesty-Humility. All goals, except for Get What You Want At
Any Cost (B = -.02, p = .12), predicted state Honesty-Humility in indi-
vidual multilevel models in the anticipated directions. When estimated
in a single multilevel model, 15 goals out of 21 demonstrated significant
unique associations with state Honesty-Humility, while six goals did not.
The correlation matrix displaying aggregated goal scores and all other
variables can be found in Tables S10-S12.
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Table S3. Descriptive statistics of T1 and T2 variables, including goals related to
honesty and dishonesty

Variable T1 M(SD) T1 Range T2 M(SD) T2 Range
HEXACO Honesty-Humility 3.87 (0.53) 2.34 - 4.94 3.84 (0.58) 2.16 - 4.94
HAS Honesty-Humility 5.71 (0.59) 3.69 - 6.97 5.74 (0.60) 3.38 - 6.90
HAS Emotionality 4.49 (0.84) 1.90 - 6.40 4.37 (0.90) 2.10 - 6.30
HAS Extraversion 4.34 (1.13) 1.50 - 7.00 4.34 (1.08) 1.10 - 6.90
HAS Agreeableness 5.43 (0.86) 1.70 - 7.00 5.51 (0.84) 2.80 - 7.00
HAS Conscientiousness 5.01 (0.93) 2.50 - 7.00 5.03 (0.95) 2.80 - 7.00
HAS Openness £4.88 (0.82) 2.50 - 6.80 4.93 (0.84) 2.70 - 6.90
GD 1.57 (0.45) 1.00 - 3.48 1.59 (0.53) 1.00 - 3.96
GH 4.22 (0.38) 2.95 - 4.98 4.09 (0.47) 2.11 - 4.95

Satisfaction With Self (GH) 4.54 (0.47) 2.29 - 5.00 4.39 (0.58) 1.86 - 5.00

Make Others Feel Loved 4.34 (0.54) 2.00 - 5.00 4.24 (0.64) 1.00 - 5.00
(GH)

Help Others (GH) 4.28 (0.59) 2.60 - 5.00 417 (0.64) 1.80 - 5.00
Happiness (GH) 4.60 (0.39) 3.00 - 5.00 4.45 (0.49) 2.25 - 5.00
Make Others Happy (GH) £4.38 (0.60) 2.33 - 5.00 4.25 (0.66) 2.00 - 5.00
Respect Others (GH) 4.34 (0.59) 2.33 - 5.00 4.30 (0.62) 2.33 - 5.00
Autonomy (GH) 4.37 (0.60) 2.33 - 5.00 4.31 (0.68) 2.00 - 5.00
Commit to Ideals (GH) 4.40 (0.55) 2.75 - 5.00 4.32 (0.62) 2.00 - 5.00

Express My Point of View 4.09 (0.57) 2.00 - 5.00 4.06 (0.60) 2.25 - 5.00
(GH)

Avoid Hurting Someone 4.32 (0.58) 2.00 - 5.00  4.16 (0.68) 2.00 - 5.00
(GH)

Avoid Deception (GH) 4.28 (0.69) 2.00 - 5.00 3.87 (0.90) 1.00 - 5.00
Stable Relations (GH) 4.38 (0.59) 2.00 - 5.00  4.30(0.65) 2.00 - 5.00
Authenticity (GH) 3.98 (0.63) 2.40 - 5.00 3.97 (0.66) 2.20 - 5.00
Sobriety (GH) 3.54 (0.68) 1.50 - 5.00 3.54 (0.69) 1.67 - 5.00
Justice (GH) 4.20 (0.72) 2.00 - 5.00 3.85 (0.84) 1.50 - 5.00
Test Someone (GH) 3.86 (0.79) 1.67 - 5.00 3.51 (0.87) 1.67 - 5.00
Tell The Truth (GH) 3.90 (0.63) 2.00 - 5.00 3.82 (0.70) 1.50 - 5.00
Hurt Someone (GD) 1.28 (0.55) 1.00 - 3.67 1.26 (0.54) 1.00 - 4.00
Manipulate Others (GD) 1.83 (0.68) 1.00 - 4.50 1.81 (0.75) 1.00 - 4.75
Lie (GD) 1.38 (0.50) 1.00 - 3.67 1.45 (0.64) 1.00 - 4.33

Get What You Want At Any 1.81 (0.67) 1.00 - 3.75 1.83 (0.67) 1.00 - 4.00
Cost (GD)

Note: GD, Dishonesty-related goals; GH, Honesty-related goals.
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Table S15. Latent growth model -loadings (A) and intercepts (v) for T2-T1 honesty
trait score (AH in Figure 2). Standardized loadings are in parentheses.

AFair 1.328"(.690) -0.276

AGreeAv 1.107*(.473) -0.102

Note: The first loading was constrained to unity to guarantee model identification
*p < .05; *¥¥p < .01, ¥**p < 001

Table S16. Psi matrix encoding endogenous variances (diagonal elements) and
covariances (off-diagonal elements). Standardized estimates are presented in pa-
rentheses.

Sy  -.003(- .002™"
.181) (.510)

sk

Scu -.004 .002
(-.114) (1.000)

Scp .000% -.002 0.002™""
(.240) (-.073) (1.000)

Note: I = latent intercept; S = latent slope (growth factor); GH = Honesty-related
goals; GD = Dishonesty-related goals; Ay = Latent delta score of honesty. Empty
cells indicate parameters that were not freely estimated in the model.

*p <.05; ¥¥p < .01; *¥*%*p < 001
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Supplementary Material S18.

ACH scale with instructions

Italian (original): Di seguito, le chiediamo di indicare quanto ciascuno
dei seguenti aggettivi (o breve espressione) risulti appropriato a de-
scriverla, usando la seguente scala di risposta. Indichi 1 se I’aggettivo
non la descrive per niente, 7 se ’aggettivo la descrive completamente.
Usi le risposte 2, 3, 4, 5 e 6 per indicare gradi intermedi di importanza.
Sappiamo che in molti casi la risposta dipende dalla situazione specifica.
Le chiediamo pero di rispondere pensando a quanto ciascun aggettivo la
descrive “in media”, attraverso diverse situazioni.

English (translated): Below, we ask you to indicate how appropriate each
of the following adjectives (or brief expressions) is in describing you,
using the following response scale. Indicate 1 if the adjective does not
describe you at all, 7 if the adjective describes you completely. Use re-
sponses 2, 3, 4, 5, and 6 to indicate intermediate degrees of importance.
We understand that in many cases, the answer depends on the specific
situation. However, we ask you to respond thinking about how each ad-
jective describes you “on average,” across different situations.

1. amante della verita (truth-lover)
2. autentico/a (authentic)
3. avido/a (avid)

4. bugiardo/a (liar)

5. diretto/a (direct)

6. falso/a (false)

7. generoso/a (generous)
8. giusto/a (just)

9. immorale (immoral)

10. ingiusto/a (unfair)

11. insincero/a (insincere)
12. ipocrita (hypocritical)
13. menzognero/a (lying)
14. modesto/a (modest)

15. non avaro/a (not stingy)
16. obiettivo/a (objective)
17. sbruffone/a (boaster)
18. semplice (simple)

19. sincero/a (sincere)

20. vanitoso/a (vain)
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21. venale (mercenary)
22. vero/a (truthful)

Scoring:

° Sincerity: 1, 2, 4%, 5, 6%, 11* 12* 13* 19, 22
° Fairness: 8, 9%, 10*, 16

. Modesty: 14, 17*, 18, 20*

° Greed-Avoidance: 3%, 7, 15, 21*

Items marked with a star(*) must be reverse-coded with the formula
8-X, where X is the participants’ response. Then, a score for each facet
can be obtained by averaging the items.

Note. The scale can be administered together with the HEXACO Adjective
Scales (Romano et al., 2023). In this case, items 3, 12, and 19, which are
already included in the HAS, should not be administered twice.
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Emotional Interdependence in Romantic
Relationships: A Couple ESM Study
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tional Interdependence in Romantic Relationships: A Couple ESM Study.
(In preparation)
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ABSTRACT

Emotional interconnection is considered a defining feature of romantic
relationships, yet recent research reveals considerable heterogeneity in
how partners’ emotions interact in daily life. This study investigated both
contemporaneous and temporal patterns of emotional interdependence
between romantic partners and examined whether being in contact mod-
erates these associations. We collected intensive longitudinal data from
76 heterosexual Italian couples (N = 152 individuals), prompting them
five times per day over 30 days. Participants completed assessments of
positive affect (PA) and negative affect (NA) and reported whether they
had been in contact with their partner since the previous assessment. We
employed multilevel modeling within an extended Actor-Partner Inter-
dependence Model framework to estimate concurrent and time-lagged
emotional associations while controlling for autoregressive effects.
Significant emotional interdependence emerged for PA both contempo-
raneously and temporally. However, no significant partner effects were
found for NA in either concurrent or lagged models. Contact between
partners showed a positive main effect on males’ PA but did not signifi-
cantly moderate the strength of emotional interdependence. Substantial
between-couple variability in emotional baselines was observed, with
partners showing greater similarity in NA than PA. Partners’ positive
emotions show modest but consistent interdependence in daily life,
operating through both immediate and delayed pathways. The absence
of NA interdependence and null contact moderation effects suggest
that emotional linkage in romantic relationships is more complex and
context-dependent than theoretical models often assume, highlighting
the need for more nuanced approaches to understanding interpersonal
emotion dynamics.



Emotional Interdependence in Romantic Relationships: A Couple ESM Study

INTRODUCTION

Romantic relationships involve a significant level of emotional reliance
on each other (Berscheid & Ammazzalorso, 2001; Butler, 2015). Previous
studies indicate that individuals are more likely to express their emotions
to those they are close to, such as romantic partners, rather than to those
with whom they are less connected (D. Y. Liu et al., 2021; Rauers & Riedi-
ger, 2023). Partners in romantic relationships continuously influence
each other’s emotional experiences through daily interactions, creating
a dynamic emotional system that extends beyond individual boundaries
(Butler, 2011). The ways in which partners’ emotions become intercon-
nected — through processes of sharing, responding to, and regulating
each other’s affective states — have profound implications for both indi-
vidual well-being and relationship functioning (Randall & Schoebi, 2015;
Sels et al., 2020). Understanding how partners’ emotions connect and
influence each other in everyday life therefore represents a crucial step
for comprehending the mechanisms through which romantic relation-
ships shape psychological adjustment and relational outcomes.

The implications of emotional interdependence for relationship function-
ing and individual well-being are substantial. Greater emotional linkage
between partners has been associated with both positive and negative
relationship outcomes, depending on the specific pattern of interdepen-
dence and the emotions involved (Butler, 2011; Randall et al., 2013). For
instance, synchrony in positive emotions tends to predict relationship
satisfaction and stability (e.g., Gonzaga et al., 2007), whereas reciprocal
escalation of negative emotions characterizes distressed relationships
(Gottman & Levenson, 2002). At the individual level, partners’ capacity
to influence each other’s emotional states has implications for psycho-
logical adjustment, with evidence suggesting that being receptive to a
partner’s positive affect (PA) can buffer against psychological distress
over time (Randall & Schoebi, 2015). Moreover, previous research has
demonstrated that in couples with strong emotional interdependence,
partners reported more life satisfaction and less empathic concern (Sels
et al., 2016).

Research has established that emotional interdependence operates
through multiple temporal patterns; therefore, it is particularly impor-
tant to address partners’ emotions as a dynamic, interrelated system
that changes over time (Boiger & Mesquita, 2012). Emotion dynamics,
as a crucial characteristic of dyad functioning, were largely addressed by
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Butler (2011), who was one of the first to examine them from a temporal
interpersonal perspective. Partners’ emotions can covary concurrently,
such that when one partner experiences elevated PA or negative affect
(NA) at a given moment, the other partner tends to experience simi-
lar affective states (Butner et al., 2007; Saxbe & Repetti, 2010). Beyond
concurrent associations, partners’ emotions also exhibit temporal link-
age, wherein one partner’s emotional state at a prior time point predicts
the other partner’s subsequent emotional experience (Schoebi, 2008;
Thompson & Bolger, 1999).

Capturing the dynamic nature of emotional interdependence in roman-
tic relationships requires methodological approaches that can assess
partners’ emotions as they naturally unfold in daily life. Experience
sampling methodology (ESM), which involves repeated assessments of
participants’ current emotional states across multiple occasions in their
natural environments, has emerged as a particularly valuable tool for this
purpose (Bolger et al., 2003; Trull & Ebner-Priemer, 2014). By obtain-
ing multiple measurements from both partners over days or weeks, ESM
designs enable researchers to examine within-person and within-dyad
emotional processes while minimizing retrospective biases inherent in
global self-report measures (Shiffman et al., 2008). The intensive lon-
gitudinal data generated by ESM studies provide the temporal resolution
necessary to model how partners’ emotions covary and influence each
other across time.

ESM approaches have revealed important insights into emotional pro-
cesses in romantic relationships that would not be detectable through
cross-sectional or less intensive longitudinal designs. For example, a
COVID-19 study found that when romantic partners experienced more
stress than usual, they felt less close to their partners (Salo et al., 2022).
Research using multiple assessments per day is especially important for
studying emotional dynamics between partners, as emotional changes
can occur within relatively short time windows. Previous research has
established that one partner’s morning emotions could predict the other
partner’s emotions later in the day (Schoebi, 2008). In addition, ESM
data allow researchers to examine how contextual factors — such as
whether partners are physically together or apart — moderate emotional
processes, providing insight into the situational contingencies of emo-
tional linkage (e.g., Sels et al., 2016).
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The analysis of ESM data from romantic couples presents unique meth-
odological challenges, as the data structure involves multiple levels
of nesting: repeated observations are nested within individuals, and
individuals are nested within dyads. Several analytic frameworks have
been developed to model this complex data structure appropriately
while accounting for the non-independence of partners’ responses. The
Actor-Partner Interdependence Model (APIM) has become a widely used
framework for examining dyadic processes in longitudinal data (Iida et
al., 2023; Kenny et al., 2006). The APIM distinguishes between actor ef-
fects (the association between an individual’s predictor and their own
outcome) and partner effects (the association between an individual’s
predictor and their partner’s outcome), thereby allowing researchers to
simultaneously examine intrapersonal and interpersonal processes.

A fundamental consideration in the APIM framework concerns whether
dyad members can be meaningfully distinguished by some charac-
teristic. For dyads to be considered distinguishable, there should be a
characteristic that is theoretically reasonable to be used to distinguish
the dyad members and that actually leads to empirical differences on
a certain variable of interest. For example, while heterosexual couples
are theoretically distinguishable by gender, the empirical distinguish-
ability depends on whether systematic differences actually exist in the
data between the two partner types (Gonzalez & Griffin, 1999). It might
happen that, depending on the specific research context, gender might
produce meaningful differences, as well as not demonstrate them. Olsen
and Kenny (2006) provide a comprehensive framework for evaluating
distinguishability within the APIM, examining whether actor and partner
effects differ between males and females, whether residual variances in
the outcome variables are equivalent across genders, and whether the
means and variances of predictor variables show gender-based differ-
ences. This empirical assessment determines whether the theoretical
distinction translates into meaningful analytical differences that warrant
separate parameter estimation for each partner type. An important con-
sideration for APIM models, thus, is not to separate the analysis by actor
and partner, which would force researchers to draw separate conclusions
for each partner, even when no statistically significant differences exist
between them. Therefore, the common approach is to add the distin-
guishing factor (e.g., gender) as a moderator into the model (Laurenceau
& Bolger, 2005).
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For ESM data specifically, longitudinal extensions of the APIM (LAPIM)
were developed. They can model both concurrent associations between
partners’ emotions and time-lagged predictions, wherein one partner’s
emotion at a previous time point predicts the other partner’s emotion at
a subsequent time point (Iida et al., 2023; Laurenceau & Bolger, 2005).
These models can be implemented using multilevel modeling or struc-
tural equation modeling frameworks, each offering distinct advantages
depending on the research questions and data characteristics (Ledermann
& Kenny, 2017). An important consideration in applying these models to
emotional interdependence is distinguishing between different patterns
of association. Concurrent associations may reflect shared situational
influences, emotional contagion, or other processes that produce simul-
taneous similarity in partners’ emotions (Herrando & Constantinides,
2021). Time-lagged associations more clearly suggest that one partner’s
emotional state is related to subsequent changes in the other partner’s
emotions, providing stronger evidence for the interpersonal emotional
transmission (Larson & Almeida, 1999).

Despite substantial progress in documenting emotional interdepen-
dence in romantic relationships, several important gaps remain in the
literature. First, there is still no consistency in findings on whether this
interdependence can be typically observed in romantic couples, both in
synchronous and time-lagged perspectives. On the one hand, various
studies indicate that emotional interconnections between romantic part-
ners do occur, especially those in negative emotions (Bar-Kalifa & Sened,
2020; Butler, 2011; Butner et al., 2007; Larson & Almeida, 1999; Saxbe
& Repetti, 2010). On the other hand, recent studies assessing emotional
interdependence on a couple-by-couple basis have found some contro-
versy and heterogeneity within the interpersonal emotional connections
(Ferrer & Widaman, 2011; Madhyastha et al., 2011; Sels et al., 2016, 2020;
Steele et al., 2014). In addition, given the lack of a consistent approach to
the question, it remains unclear how these findings relate to one another
and how various factors could moderate the levels of emotional interde-
pendence observed among couples.

Contact between partners is one of the most evident contextual factors
that could moderate emotional interdependence; however, it has, to
date, been examined only to a limited extent. Theoretical perspectives
on emotional coregulation emphasize that partners’ capacity to influence
each other’s emotions should depend on opportunities for interaction
(Butler & Randall, 2013; Sbarra & Hazan, 2008). Consistent with this
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idea, some evidence suggests that partners’ connectedness is stronger
when partners spend more time together (Butner et al., 2007; Papp et
al., 2013). However, partners might also influence each other’s emotions
during periods of separation through anticipation, rumination, or com-
munication at a distance. So far, very little attention has been paid to
whether the presence or absence of contact moderates both concurrent
and temporal emotional associations, and whether this moderation dif-
fers across positive and negative emotions. Clarifying these moderating
effects would provide insight into the interpersonal mechanisms under-
lying emotional interdependence.

The Current Study

The present study addresses the described research gaps by examining
both contemporaneous and temporal patterns of emotional interdepen-
dence in romantic couples, and testing whether contact between partners
moderates these associations. Using ESM data collected from both part-
ners in romantic relationships, we assessed their emotional experiences
at five time points per day across a month. As we examined the relation-
ships between emotional states of the partners bidirectionally and not
unidirectionally, and we also added the partner effect of the emotions of
the same valence besides those from the opposite valence, our final model
represents an extended version of the classic APIM model (see Figure 1
for details). Our analysis included only heterosexual couples to be able
to capture the distinguishability of female and male partners within the
model, while homosexual couples would require either a different type
of analysis based on indistinguishable dyad members or consideration of
other characteristics to make dyad members distinguishable (Gistelink
& Loyes, 2020; Kenny et al., 2006; Laurenceau & Bolger, 2005; Rostosky
& Riggle, 2017). We employed multilevel modeling within this extended
version of the APIM framework to estimate concurrent associations (the
degree to which partners’ emotions covary at the same time point) and
time-lagged associations (the degree to which one partner’s emotion
predicts the other partner’s subsequent emotion, adding sex as a mod-
erator). In addition, we tested whether these associations were moder-
ated by whether partners were in contact during the interval between
assessments, allowing us to examine whether emotional interdependence
depends on opportunities for direct interaction.

We hypothesized that partners’ emotions would show both concurrent
similarity and time-lagged associations, reflecting both shared experi-
ences and interpersonal emotional transmission. Moreover, we expected
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that both forms of emotional interdependence would be stronger when
partners have been in contact, as it should facilitate emotional contagion
and provide opportunities for emotional communication and regulation.
We anticipated that these patterns would be evident for both positive and
negative emotions, though the magnitude of associations could vary
across emotional states. By examining the emotional dynamics within
romantic couples and testing the moderating role of contact, this study
aims to provide a more comprehensive and nuanced understanding of
how partners’ emotional lives become intertwined in the context of ev-
eryday romantic relationships. This study was preregistered on the OSF
platform (https://osf.io/c5j2u/overview). This chapter, however, covers
only a part of the analysis described in the preregistration.

. PA Male NA Male

- PA Female NA Female -

Figure 1. Interpersonal emotion dynamics model used in the current study. The
four nodes represent positive (PA) and negative affect (NA) of both partners (male
and female). The arrows represent slopes, i.e., the effects of affective states of the
partners on each other. Solid arrows correspond to partner effects, dotted arrows
to actor effects, and dashed arrows to autoregressive effects.

METHODS

Participants

Couples were recruited through social media, posters in university build-
ings, the internal university platform, and word of mouth. Inclusion
criteria were: (1) being over the age of 18 and less than the age of 40', (2)
having been in a relationship for at least six months, (3) both partners’

1 Though we specified the inclusion criteria in the information letter for the participants, there
was one participant, aged 43, who enrolled in the study. We decided to include the data of the
relative couple, as the age difference from the study’s age limit is small.
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willingness to participate, (4) both partners staying in the same time
zone for the whole duration of the study, and (5) compatibility of smart-
phones with the application used in the study. All participants of the
study had Italian nationality. Following the preregistered criteria, five
couples were excluded from the study because they had fewer than 20
ESM observations in common (i.e., at the same measurement occasion).
The full demographic characteristics of the final sample are presented in
Table 1.

Table 1. Descriptive statistics of the final sample.
Males
74[76*

Females
76/76

Total sample

N sample initial phase/
ESM

150/152
(76 couples)

Age: mean (SD, range)  24.04 (4.23,18-43) 24.68 (4.47,18-43) 23.42 (3.90, 18-

39)
N (%) by level of Edu-
cation 77 (51%) 33 (45%) 44 (58%)
Bachelor’s degree or 68 (45%) 37 (50%) 31 (41%)
higher 5 (3%) 4 (5%) 1 (1%)
High school diploma
Lower than high school
ESM observations per 128.13 123.71 132.55

participant: mean (SD,
range)

(22.80, 31 - 149) (26.89,31-149)  (16.85, 74 - 149)

ESM observations in
common per couple:
mean (SD, range)

112 (28.8, 27 - 146)

Relationship length in
months?: mean (SD,
range)

Married, N (%)
With children, N (%)

44.96
(34.81, 6 - 214)

3 couples (4%)
2 couples (3%)

Living together:

Yes 8 couples (11%)
No 58 couples (76%)
Partially 7 couples (9%)

Couples with incoher-
ent responses (male -
partially, female - no)

3 couples (4%)

2  We were unable to connect the ESM data of two male participants with the demographic
questionnaires completed in the initial phase.

3 Five couples were excluded from the calculation of relationship length, as the partners within
these couples indicated different dates of the start of their relationships.
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Procedure

First, participants were asked to read the information about the study on
a dedicated study website (https://couplestudy.flazio.com/about). If they
agreed to participate in the study, they followed a link from the website
to the initial questionnaire, which was implemented on the Qualtrics
platform. The initial questionnaire contained questions that captured
demographic information (e.g., age and relationship duration), as well as
several assessments that were not analyzed in the current study. There,
they received more formal standardized information about the study,
gave informed consent, and completed a battery of questionnaires. Ad-
ditionally, participants were asked how they preferred to receive briefing
information about the ESM phase: in person at the university office, via
video call, or through a WhatsApp chat*. Most of the couples (N = 51)
requested a briefing via WhatsApp. During the briefing, all participants
were provided with written instructions on using the SEMA3 smartphone
application (O’Brien et al., 2024) and were guided through its installation
and necessary setup.

In the ESM phase, which began the day after app installation and lasted
30 days, participants received app notifications to complete the ques-
tionnaires five times a day at fixed times (10:00, 13:00, 16:00, 19:00,
22:00) for a total of 150 prompts. Each ESM prompt contained the items
described in the Materials section (see below), along with some other
ESM measures not analyzed in this study. In total, participants were
prompted with 16 question items if they had contact with their partner,
and 11 items if they were not in contact. They had an hour to respond to
the prompt, during which they received three more notifications (after
every 15 minutes) if no response was given. Participants were instructed
to respond individually, not sharing their responses with their partners.
Additionally, they were asked to report on all cases of app malfunction-
ing to the research team through the dedicated WhatsApp contact or
email. These beeps were not counted as missed at the end of the study
for the reimbursement. In total, we received 176 notifications from 86
participants about the app malfunctioning.

After the end of the ESM phase, participants received a Qualtrics link to
complete the final questionnaire battery, which was identical to the initial

4 For the purposes of the study, a dedicated WhatsApp business account was used, to which all
members of the research team had access, but which did not correspond to anyone’s personal
contact. After the end of the data collection, all the contacts of the participants, as well as the
chat history, were deleted.
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one, apart from the demographic questions. Upon completing the final
questionnaire, all participants received information about their compli-
ance rate and instructions on how to receive the relevant reimbursement
within one week. A compliance rate of 90% and more corresponded to a
€20 compensation, 80% and more to a €15 compensation, and 70% and
more to a €10 compensation. Partners within a couple could receive dif-
ferent compensation amounts based on their individual compliance rates.

The study was approved and deemed to involve minimal risk for partici-
pants by the Committee for Research in Psychology (CRIP) of the Univer-
sity of Milan-Bicocca (protocol number RM-2023-741, as of December 4,
2023).

Statistical Analyses

To evaluate the pre-registered hypothesis concerning the contemporane-
ous association between positive and negative emotions of the partners,
we employed a multilevel modeling approach with random intercepts at
both the individual and couple levels (resulting in a three-level struc-
ture). We estimated two separate models with PA and NA as the outcome
variable, including sex as a moderator. Each affect state was predicted by
the opposite valence affect state of the same person (actor effect), and
from both affect states of their partner (partner effects) (see Figure 1).
We accounted for autocorrelation by adding the lagged outcome variable
as a predictor into the model. All predictors were person-mean centered.

To estimate emotional linkage of partners (i.e., the emotional inter-
connection between lagged observations of partners’ affective states),
we used a similar multilevel model, predicting PA and NA from lag-1
values of PA and NA of both partners. Finally, we included contact as a
moderator in the contemporaneous effects model to assess if emotional
interconnections between partners differed if partners were in contact
prior to measurement occasions. As we considered couples as having or
not having been in contact only if they both agreed on this (as in Sels
et al., 2016), this resulted in including only 70% of measurements in
the moderation analysis. This means that those observations, on which
partners gave incoherent responses (around 30% of measurements) were
excluded from this analysis.

The analyses were conducted using the nlme R package (Pinheiro et al.,
2021). To mitigate the bias from standard error estimation resulting from
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omitted random slopes due to convergence issues®, we employed cluster-
robust variance estimation methods from the clubSandwich R package
(Pustejovsky & Tipton, 2016).

MATERIALS

Affect States in Daily Life

At each prompt, participants were asked to indicate the extent to which
they felt cheerful, relaxed, and satisfied, with these items averaged to
reflect PA, and insecure, lonely, anxious, irritated, down, and guilty, with
these items averaged to reflect NA. Each item was rated on a seven-point
Likert scale (from 1 - not at all to 7 - very much). These adjectives were
derived from the Profile of Mood States, a self-report questionnaire for
assessing current mood (McNair et al., 1971), and based on psychometric
properties of the items revealed in previous studies (Jacobs et al., 2013;
Myin-Germeys et al., 2001). CFA confirmed the two-factor structure
(PA, NA) of affect states at both the within-person (WP) and between-
person (BP) levels. The full results of the CFA analysis can be found in
the Appendix Table A1. Reliability was estimated for both the within and
between components of the measure within a multilevel factor analysis
framework (Geldhof et al., 2014) using the lavaan (version 0.6-17, Ros-
seel, 2012) and semTools R packages (version 0.5-6., Jorgensen et al.,
2012). They were agp = 0.95 and awp = 0.75 for PA, and agp = 0.94 and awp
= 0.75 for NA. The intraclass correlation coefficient was ICC = 0.43 for PA
and ICC = 0.55 for NA.

Contact Between Partners

Each assessment prompt included a question about partner contact since
the previous signal. The question read as follows: “Have you interacted
with your partner since the last prompt? Indicate all the modalities in
which you have interacted with your partner or respond that you have
not interacted”. The question contained multiple-choice options with the
following choices: in person, by phone, via video call, by message (e.g.,
SMS/WhatsApp/chat or other), another modality, or no interaction. Con-
tact was coded as present whenever partners interacted, irrespective of
whether the interaction occurred face-to-face or via mediated channels
(e.g., phone, video call, or messaging). This operationalization explains

5 The convergence issues were related to singular fit for partner effects at the individual level,
which means that these effects do not show sufficient variance between the subjects for the
random effects to be estimated.
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why contact could be reported even during typical work or study hours.
Individual participants reported partner contact during 87% of the as-
sessment moments on average. However, a partner agreement occurred
only in 70% of the assessment moments (7,575 observations out of
10,896 beeps answered), calculated as the proportion of instances where
both partners reported contact or both reported no contact, divided by
the total number of responses. In the current study, we consider couples
as having or not having been in contact only if they both agree on this,
similar to Sels et al. (2016). The majority of observations, when partners
agreed (approximately 93%), referred to moments with contact, while
only around 7% referred to moments without contact.

RESULTS

Contemporaneous Effects

The contemporaneous models (Table 2) revealed significant actor and
partner effects in emotional interdependence between romantic partners.
Both for PA and NA, the analysis demonstrated temporal autocorrela-
tion effects, indicating inertia in affective states over time. Actor effects
demonstrated a robust pattern of intra-individual emotional regulation,
where actor NA negatively predicted contemporaneous PA, and vice
versa. Regarding partner effects, significant positive emotional spillover
emerged: partner PA positively predicted actor PA. However, partner NA
effects on actor PA did not reach statistical significance, although the
direction of the relationship was in the expected direction (negative). In
contrast, for NA, the results did not reveal any significant partner effect.
Moderation analysis on sex showed that the only significant difference
between males and females was in the prediction of their NA by their PA
(actor effect): for males, this negative predictive relationship was weaker
(B =0.08, SE = 0.028, t = 3.10, p < 0.005).

In terms of individual variability (Table 4), random intercept estimates
revealed that there was more variability between couples than at the
individual level (i.e., male or female deviation from the couple level). Ad-
ditionally, males varied in their levels of PA and NA more than females.
Partners within couples demonstrated more similarity (as indicated by
the correlation of the random intercepts) in their levels of NA (p = 0.63)
than in their levels of PA (p = 0.37).

255



‘100°0>Ay x5 T0°0>dy 5 (G0°0>dy
‘10119 pIepuels ‘S ‘S91WIISI UOISSa13a1 pazipiepuelsup ‘g ‘10917e aanredau ‘YN ‘10917e aanisod ‘vd

‘l0jelspouwl e

SE X3S IIM YN PUEB Vd 10J PIIBWIIISS 2I9M S[opoul a3eredas 0M], “SI[BUI pUB SI[BUIS] 10J 3109332 odutls 03 puodsaiiod sanfea ay,

*(suon

-BAI9SqO pad3e] SUISSTW 03 aNp SI SDUSIIJJIP 9Y3) S[OPOW YN 10J SUOIIBAIISQO 9S¥7‘TT ‘s[opoul ¥ 10 SUONIBAIISQO LY¥‘TT :aj0N

Lézczr
L6tz
Léczr
Léczr

SL

8gcer
88ceI
88Tl
ggceI

SL

Ip

256 ‘ Chapter 5

G-
€6°0
w8V CI-

xxx19° V1

***..Nw.ON

9¢°0-
xxx77°9
%xx80°91—

*x%9E°CT

*%%86°07

110°0 10°0-
€10°0 10°0
920°0 T€°0-
Yz0'0 Gs€o
([LGT-€65°T)
860°0 ‘LT°0) S0°T
e
610°0 10°0-
G10°0 60°0
170°0 99°0-
G20°0 1€°0
([tLY-0TY)
(0] 8 500) ‘€€°0) 6%
9[eN
qs q

Lé6tTt G0°0-
L6ttt 60°1T
Létzr %15 Q-
L6zt $xx76°TT
SL xxx8L €T
19913V aA1Ie39N
887CTI L9 T-
88ctTr *%xxI1°9
88Tl +%%00°LT-
88¢ccl $%xCO'TT
SL #x%x69°8Y
109JJV 2ANISOd
b }

110°0
610°0
TC0°0
LTo 0

060°0

TC0°0
910°0
€00
TT0°0

760°0

as

00°0-
T0°0

0%7:0-
€0

([LYc-6L1
‘L1'0) TI'T

arewag

0°0-
01°0
YL0-
9T°0
([e1°9-98°€)
‘€1r'0) 97y

arewag

Vd 1aulreq
VN Iaulied

vd 1030V

VN 1010y1-3e]

(Tearsyur
UoIIPald %56 ‘ads) 1dadiayug

VN Iauired

Vd Isulied

VN 10107

vd 1010y 1-3e

(Tearayur
uondIpaid %56 ‘as) 1dediajug

‘s[opowt snosueroduIaiuo) 'z Jqe],



Emotional Interdependence in Romantic Relationships: A Couple ESM Study

Lagged Effects

The lagged models (Table 3) examined the emotional interconnection
between partners across temporally displaced measurements. Significant
autocorrelation for both affective states was also observed in this model.

Cross-lagged actor effects demonstrated intra-individual emotional reg-
ulation over time: lagged NA negatively predicted PA at the subsequent
observation, and lagged PA negatively predicted NA.

Significantly, a lagged partner effect emerged for PA: the partner’s lag-1
PA positively predicted the actor’s PA at a subsequent observation, sug-
gesting a persistent inter-partner emotional connection over time. No
significant difference was observed between males and females in the
lagged model. Random intercept estimates showed a pattern similar to
the contemporaneous model (Table 4), with a stronger correlation be-
tween male and female random intercepts in NA levels (p = 0.55) than in
PA levels (p = 0.25).

The Role of Contact between Partners in Contemporaneous
Emotional Interconnection

The contact moderation analysis (Table 4) revealed substantial differ-
ences in emotional effects based on the presence of partner interaction.

As shown in Table 4, the positive contact effect on PA was significant for
males, but not for females, while no significant effect was found on NA.
On the other hand, contact did not show any significant interaction effect
for either PA or NA. Table 4 includes the estimates from a two-intercept
model. Thus, significance is specified separately for each estimate, but it
is not possible to directly determine whether two coefficients differ sig-
nificantly. As a consequence, the differences between the coefficients for
interactions between contact and PA or NA were tested in a reparametrized
(single-intercept) model. The results showed that these differences did not
reach statistical significance (see Table A2 in Appendix). For both affect
types, actor effects were similarly intense with and without contact with
one’s partner. Actor PA was significantly predicted by the partner’s PA in
the contact condition for both males and females, but remained significant
without contact only for males (see Table 4). For NA, no difference was
found between contact and no-contact conditions. The random structure
estimates were almost identical to those of the original contemporane-
ous model (Table 4), with a stronger correlation between male and female
random intercepts in NA levels (p = 0.60) than in PA levels (p = 0.35).
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DISCUSSION

The present study investigated emotional interdependence in romantic
relationships using ESM methodology to examine both contemporaneous
and temporal patterns of emotional interdependence between partners,
while testing the distinguishability by sex and the moderating role of
contact. Our findings provide compelling evidence that partners’ emo-
tional dynamics are indeed interconnected in daily life, with significant
associations emerging both within the same time points and across tem-
poral lags. These results contribute significantly to our understanding
of the mechanisms underlying interpersonal emotion dynamics in close
relationships and address ongoing debates about the prevalence and na-
ture of emotional interdependence in romantic couples.

The present study builds upon and extends the important foundational
work of Sels et al. (2020), who systematically examined emotional inter-
dependence in romantic couples across multiple timescales and contexts.
While Sels et al. provided crucial evidence that emotional connections
between partners may be less pervasive than theoretical models have
traditionally assumed—with significant interdependence observed in a
minority of couples depending on the measure and context—the present
investigation contributes several methodological refinements that allow
for more comprehensive assessment of daily emotional dynamics. First,
our 30-day ESM protocol provides extended temporal coverage, allow-
ing us to capture emotional patterns across a wider range of naturalistic
circumstances, life events, and relationship contexts that unfold over
longer timeframes, while also increasing statistical power to detect part-
ner effects that may be modest in magnitude but meaningful in cumula-
tive impact. In addition, testing of the role of contact in our study was
conducted more naturally—sampling participants five times per day and
accounting for different types of contact, rather than sampling mainly
when the couples were expected to be together, as in the previous study.
In this way, we aimed at achieving more ecologically valid results.

Evidence for Emotional Interdependence

The central finding of this study is the evidence for emotional interde-
pendence between romantic partners operating through multiple tem-
poral pathways. Partners’ PA levels demonstrated significant concurrent
associations, such that when one partner experienced elevated PA at a
given moment, the other partner tended to experience higher PA as well.
This contemporaneous interdependence for positive emotions aligns with
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some previous research documenting emotional covariation in couples
(Butner et al., 2007; Saxbe & Repetti, 2010), though the effect sizes we
observed were modest.

Importantly, positive emotional interdependence extended beyond con-
current associations to show temporal persistence. One partner’s PA at
a previous time point significantly predicted the other partner’s PA at a
subsequent observation, even after controlling for autoregressive effects.
Though these lagged partner effects were small, the existence of this
temporal linkage provides evidence that partners serve as external regu-
lators of each other’s emotional trajectories and that emotional influ-
ences in romantic relationships have lasting effects that extend beyond
the moment of interaction (Butler & Randall, 2013).

We observed only limited differences between males and females in their
emotional dynamics. Only the actor effect of PA on NA in the contempo-
raneous models was significantly different between sexes. From this, we
can conclude that the dyads are partially distinguishable in the context of
our study. However, a more in-depth test of indistinguishability would
be needed in further studies (Gistelink et al., 2018). It is particularly
interesting that Sels et al. (2016) found differences in partner effects
between males and females. These discrepancies between our findings
could be potentially explained by the idiographic approach of their study,
as they analyzed all couples separately, while we used a nomothetic
approach in our work, and thus, we might lose some information from
couple-specific differences.

For NA, we found no significant partner effects either contemporane-
ously or temporally. This absence of negative emotional interdependence
contrasts with some earlier literature emphasizing negative emotional
transmission in romantic relationships (Larson & Almeida, 1999; Thomp-
son & Bolger, 1999), but is more in line with recent studies’ findings of
opposite effects (Randall & Schoebi, 2015) or heterogeneity in emotional
linkage patterns (Madhyastha et al., 2011; Sels et al., 2016). These null
findings, however, require cautious interpretation, as they could reflect
not only a genuine absence of negative emotional interdependence in
our sample, but also insufficient statistical power to detect small effects,
measurement limitations, or artifacts due to considerable skewness of
the NA distribution, which may lead to violations of assumptions of a
linear model used in the analysis (Dejonckheere et al., 2024; Mestdagh et
al., 2018).
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The difference between PA and NA patterns found in the current work
requires, though, careful interpretation. As PA and NA were assessed
within separate models, the results do not permit any conclusions about
whether the observed differences are significant. The valence difference
may reflect purely methodological artifacts. Our NA composite included
six items (insecure, lonely, anxious, irritated, down, guilty) compared to
three items for PA (cheerful, relaxed, satisfied), and these different emo-
tions may have distinct interpersonal dynamics. Research has shown that
different discrete emotions have distinguishable interpersonal dynamics,
which does not necessarily represent pure contagion (Bar-Kalifa & Sened,
2020). For instance, sadness may elicit support-seeking and caregiving
responses (Luginbuehl & Schoebi, 2020), while guilt may prompt positive
feelings in one’s partner (Overall et al., 2014). Our composite approach
may have averaged across these distinct patterns, potentially obscuring
emotion-specific effects.

If, however, the differences between PA and NA interpersonal dynamics
are indeed significant, this asymmetry could reflect several processes that
cannot be examined within the current study and would require further
investigation. For instance, one possibility is that couples had developed
effective strategies for containing negative emotional transmission while
remaining open to positive emotional influence. Butler and Randall (2013)
proposed that healthy coregulation involves dampening negative emo-
tional oscillations while maintaining connection, which could manifest
as the pattern we observed. Additionally, previous studies have linked
increase of positive emotions in couples with increased intimacy, which
is an important factor of satisfying romantic relationships (Laurenceau
et al., 2005). At the same time, negative emotions were associated with
couple conflicts. If this is the case, characteristics of the present sample
may have contributed to the observed asymmetry. Because participation
in the study required both partners to volunteer for an intensive ESM
protocol, the sample likely consisted predominantly of relatively well-
functioning couples, potentially restricting variability and synchroniza-
tion in conflict-related emotional exchanges. Future research could ex-
amine this interpretation more directly by including more heterogeneous
samples (e.g., by oversampling distressed couples) or by combining ESM
with event-contingent reports of disagreements. Such designs would
allow testing whether negative affect interdependence becomes more
pronounced for less well-functioning couples and in conditions of rela-
tional strain. Valence effects may also be highly context-dependent and
moderated by factors such as the attachment styles of partners (Butner et
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al., 2007), stress levels (Neff & Karney, 2007), or cultural norms (Schoebi
et al., 2010).

Our analyses highlight the important role of individual emotional pro-
cesses in the overall couple’s emotional dynamics. The autoregressive
effects for both PA and NA were noticeable and larger than any partner
effects we observed. This pattern indicates substantial emotional inertia,
where individuals’ emotional states show strong continuity across time
(Houben et al., 2015; Kuppens et al., 2010). Importantly, not only au-
toregressive effects, but also cross-valence actor effects, were observed,
where higher NA predicted lower PA, further highlighting the primacy
of individual regulatory processes. What is even more interesting is that
this was the only effect where findings supported differences between
sexes: for males, their regulatory effect of PA on NA was weaker than
for females. This result could be related to the more extensive general
engagement of women in emotion regulation strategies compared to men
(Nolen-Hoeksema, 2012).

The substantial variability revealed in random intercept estimates pro-
vides important insights into the individual differences that average
effects may obscure. Between-couple variance in intercepts exceeded
individual-level variance for both PA and NA, indicating that couples
differ more from each other than participants differ from each other in
the extent to which they deviate from their couples’ means. This pattern
suggests that couples develop shared emotional baselines, consistent
with research on emotional convergence, showing that partners become
more similar over time (Anderson et al., 2003).

However, the presence of substantial between-couple variability also
implies that the average partner effects may not characterize all couples
equally. Some couples may show much stronger emotional interdepen-
dence than others, while some may show no interdependence or even
negative associations. This interpretation is supported by the studies,
which emphasize that emotional interdependence is heterogeneous
across couples (Madhyastha et al., 2011; Sels et al., 2016). To quantify the
heterogeneity in partner effects, a model with random slopes should be
estimated; therefore, a further study including such a model is needed.
However, the large between-couple variance in intercepts suggests the
heterogeneity in effects likely exists as well.
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The correlation between male and female random intercepts was mod-
erate for NA (r = 0.63) but weaker for PA (r = 0.37), suggesting that
partners are more aligned in their baseline NA than PA. These results
corroborate the findings of the previous cross-sectional work, which
showed that romantic partners were more similar to each other in their
NA level than in their PA level (Orth et al., 2018). These findings, though,
must be interpreted with caution due to the noticeable skewness of the
NA observations. Moreover, contextual factors, which could be potentially
important for interpreting these results, were not taken into account in
the current study.

Males showed greater variability in both PA and NA compared to females
within our models. It should be noted that this variability is interindi-
vidual, while most existing findings in the literature refer to the intra-
individual variability (e.g., Charles & Pasupathi, 2003), thus, making
them not comparable to each other. Few studies report on interindividual
variability; for example, the one by Thomsen et al. (2005) observed larger
variability in baseline affect in young females rather than males. How-
ever, their results are based on a single questionnaire, while ours cor-
respond to the average of multiple observations across a month of study.

Effects of Contact

Our investigation of contact as a moderator of couple emotional dy-
namics revealed a pattern that did not support our initial hypotheses.
Contact between partners showed a significant positive main effect on
males’ PA but not females’, suggesting that being in contact with one’s
romantic partner enhances positive emotional experience for men but
not necessarily for women. This difference between sexes may reflect
different relational needs or different meanings of contact for men ver-
sus women, though our data cannot address the mechanisms underlying
this difference. In contrast to our expectations, however, contact did not
significantly moderate the strength of emotional interdependence. This
absence of moderation is particularly noteworthy, given that previous
works have emphasized that emotional coregulation should depend on
opportunities for interaction (Butler & Randall, 2013; Sbarra & Hazan,
2008). Butner et al. (2007) found that emotional covariation was higher
on days when partners spent more time together, and Papp et al. (2013)
found stronger physiological linkage during periods of greater proximity.
However, these studies employed different operationalizations of contact
(e.g., time spent together, physical proximity) and varied time scales,
making direct comparisons challenging. This discrepancy of our find-
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ings from previous research could be also attributed to the substantial
disbalance between the number of observations that included contact
(more than 10,000), and those without contact (less than 1,000), as well
as to the exclusion of almost a third of observations from the moderation
analysis due to the incongruence between partners’ responses about the
contact. Moreover, the binary measure of contact may not have been able
to capture all relevant distinctions. Differentiating between positive and
negative interactions, and between different modalities of contact (in-
person, phone, text) could give a more comprehensive view of the role of
contact, although relying on smaller sample sizes for each specific type
of contact. Our findings suggest that the moderating role of contact may
be more complex or context-dependent than a simple presence versus
absence.

Limitations, Future Directions, and Implications

This study employed several methodological approaches that represent
advances for dyadic emotion dynamics research while also facing several
limitations. Our extended APIM framework simultaneously examined bi-
directional partner effects while controlling for autoregressive processes
and cross-valence actor effects, providing a more comprehensive model
than many previous studies. The three-level random intercept structure
appropriately modeled dependencies at the individual and couple levels,
though our inability to estimate random slopes (due to convergence
failures) limited our capacity to examine between-couple heterogeneity
in partner effects. Future research with larger samples of couples might
achieve convergence with random slopes. An alternative solution could
be a re-analysis of the study data with different software, such as SAS
(SAS Institute Inc.), which offers certain advantages in fitting a random-
effects model compared to R (West & Galecki, 2011).

Certain characteristics of our sample, namely, young age, high level of
education, predominance of couples without children, and heterosexual
relationships, make our findings less generalizable to other populations.
However, research across diverse populations is essential. Future stud-
ies, which include couples of diverse ages, socio-demographic statuses,
sexual orientations, and numbers of children, will need to be undertaken.
Cross-cultural research would be particularly valuable, given evidence
that cultural norms shape emotional processes (Boiger & Mesquita, 2012).

Additional factors not controlled in our study include the partners’ per-
sonalities and the context of their daily lives, both of which play a non-
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negligible role in romantic relationships and alignment between part-
ners (Neff & Karney, 2017; Van Scheppingen, 2025). Shared or separate
activities, environmental stressors, working hours, financial issues, or
other factors could produce apparent emotional interdependence or mask
the existing one, regardless of a genuine partner effect. For instance, if
couples typically engage in pleasant activities together in the evening,
both partners’ elevated PA at evening assessments might reflect these
shared activities rather than emotional transmission per se. On the other
hand, similar personalities of partners could also be related to similar
emotional reactions to shared context. A natural progression of the cur-
rent work would thus be to analyze the emotional dynamics of couples,
considering their personality traits and the contextual factors of their
everyday lives.

Overall, the evidence from this study suggests that romantic partners’
emotional experiences in daily life are not independent of each other.
This is supported mainly by PA interdependence. Second, the absence of
NA interdependence in our sample suggests that not all emotional states
transmit equally between partners, and that couples may vary consider-
ably in whether and how different emotions are shared. The difference
between couples is also highlighted by a considerable variability of ran-
dom effects. Such heterogeneity implies that one-size-fits-all interven-
tion approaches in couples and family therapy may be inappropriate, and
that understanding individual couples’ specific patterns of emotional
interdependence may be necessary for effective interventions.

CONCLUSIONS

This study provides evidence that romantic partners’ emotions are in-
terconnected in daily life, though this interdependence is more limited
and complex than some theoretical models suggest. We found reliable
evidence of emotional interdependence for positive affect, operating both
contemporaneously and across temporal lags, indicating that when one
partner experiences positive emotions, the other partner tends to experi-
ence similar positive states both simultaneously and several hours later.
This pattern supports theories of emotional contagion and interpersonal
emotion regulation in close relationships (Butler & Randall, 2013; Her-
rando & Constantinides, 2021).
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However, several findings moderate conclusions about the strength and
universality of emotional interdependence. First, partner effects were
modest in magnitude compared to WP processes. Individuals’ own prior
emotional states and internal emotional dynamics were substantially
stronger predictors of their subsequent emotions than their partners’
emotions, consistent with recent research emphasizing the primacy of
intrapersonal emotion dynamics (Houben et al., 2015; Kuppens et al.,
2010). Second, we found no significant interdependence for negative af-
fect, which contrasts with some earlier literature but aligns with recent
studies revealing heterogeneity in emotional linkage patterns (Sels et
al., 2016). Third, contact between partners enhanced positive affect in
male partners but did not moderate interdependence strength in couples,
suggesting that emotional connection may operate through mechanisms
beyond the mere fact of being in contact.

The substantial between-couple variability observed in our random ef-
fects indicates that emotional interdependence is not uniform across
relationships. This heterogeneity supports growing recognition that
couples exhibit diverse patterns of emotional dynamics (Madhyastha
et al., 2011; Sels et al., 2016) and suggests that nomothetic approaches
may obscure important individual differences. Future research should
employ approaches that can model this heterogeneity, examine discrete
emotions rather than broad composites, incorporate richer measures of
contact and context, and test these processes across diverse populations.
Understanding the conditions under which emotional interdependence
occurs and its implications for relationship functioning remains an im-
portant priority for relationship science and the development of couple
and family interventions.
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Table A2. Contemporaneous models with contact between partners as a moderator.

Intercept

Sex

Lag-1 Actor PA
Contact

Actor NA
Partner NA
Partner PA

Actor NA:Contact

Partner
NA:Contact

Partner PA: Con-
tact

Intercept

Sex

Lag-1Actor NA
Contact

Actor PA
Partner PA
Partner NA
Actor PA:Contact

Partner
PA:Contact

Partner NA: Con-
tact

B

4.37
0.03
0.28
0.10
-0.70
0.09
0.11
-0.01

-0.11

-0.01

2.12
-0.09
0.34
0.01
-0.42
0.07
0.09
0.06

-0.07

-0.07

SE
Positive Affect
0.100
0.101
0.019
0.041
0.064
0.070
0.046
0.067
0.070

0.048

Negative Affect
0.096
0.097
0.018
0.035
0.044
0.040
0.062
0.043
0.040

0.061

t

43.50%%*
0.34
15.09% %
2.44%*
-11.01%%*
1.30
2.51%
-0.10

-1.60

-0.22

22.08%**
-0.88
19.34%%*
0.27
WA
1.66
1.49
1.32
-1.82

-1.16

p-value

<0.001
0.74

<0.001
0.02

<0.001
0.21
0.02
0.92
0.13

0.83

<0.001
0.38

<0.001
0.79

<0.001
0.12
0.16
0.20

0.09

0.26

Note: 11,152 observations for PA models, 11,099 observations for NA models.

PA, positive affect; NA, negative affect; B, Unstandardized regression estimates;
SE, standard error.

*p<0.05; ¥*p<0.01; *¥**p<0.001
Standard errors were corrected with cluster-robust variance estimation method

from the clubSandwich R package (Pustejovsky & Tipton, 2016).
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ABSTRACT

Intensive longitudinal data collection methods like the Experience
Sampling Method (ESM) and Ecological Momentary Assessment (EMA)
are used to repeatedly assess people’s emotional states, behaviors, and
context to examine their associations. Many variables of interest, such
as negative affect and psychopathological symptoms, are measured with
bounded scales that can produce right-skewed data. Standard linear
mixed-effects models do not account for this intricacy, potentially pro-
ducing biased parameter estimates.

This study proposes to conceptualize skewed observations as censored
manifestations of underlying latent variables, using mixed-effects tobit
models as an alternative analytical approach. Using data from N = 322
participants from three mental health groups (controls, depressed, psy-
chotic) who completed mood assessments ten times daily for six days, we
examined parameter recovery capabilities of the standard linear and tobit
mixed-effects models by inducing increasing skewness into an originally
roughly normally distributed outcome variable (positive affect). Results
indicated that the tobit model provided relatively stable parameter esti-
mates under progressive censoring conditions, while the standard linear
model showed deterioration in slope estimates approaching zero.

When applied to a naturally skewed outcome variable (negative affect),
the tobit model again estimated larger associations across all groups,
with the greatest differences observed in controls, where floor effects
were most pronounced. Tobit models also revealed greater between-
person variability and reduced intercept-slope correlations.

While computational complexity presents implementation challenges,
these findings suggest that tobit models offer important advantages for
analyzing bounded psychological constructs in ESM research. However,
further research across diverse contexts is needed to establish imple-
mentation guidelines.
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INTRODUCTION

Intensive longitudinal data collection methods like the Experience Sam-
pling Method (ESM) (also called Ecological Momentary Assessment;
EMA) have gained significant popularity in psychological research in
recent years (Bolger & Laurenceau, 2013; Hamaker & Wichers, 2017; Trull
& Ebner-Priemer, 2014). These methods enable researchers to collect
data about variables of interest in everyday life through brief, frequent
assessments that participants typically complete on their smartphones
throughout the day. ESM serves as an effective method for capturing
participants’ feelings, behaviors, experiences, and life circumstances
with strong ecological validity while minimizing recall bias (Lucas et al.,
2021).

Building upon its capacity to capture temporal fluctuations, ESM is fre-
quently used to examine psychological phenomena characterized by dy-
namic properties, including emotional processes (e.g., Tammilehto et al.,
2022; Trampe et al., 2015), affective states (e.g., Schoevers et al., 2021),
and symptoms associated with psychopathological conditions (e.g., Tel-
ford et al., 2012; R. Wang et al., 2016). However, one of the major issues
with certain types of data, such as symptom manifestations, negative
affect, or other emotional states, is that they can take on different distri-
butional forms and are often right-skewed (Haslbeck et al., 2023). This
is usually referred to in the literature as a floor effect (Mestdagh & De-
jonckheere, 2021; Siepe et al., 2025), while its opposite, the ceiling effect,
though less common, is also sometimes observed (L. Wang et al., 2008).

Potential explanations for data skewness in ESM studies include scale
boundary constraints (Dejonckheere et al., 2024), item formulation
considerations (Mestdagh & Dejonckheere, 2021), scales characteristics
(Haslbeck et al., 2023), temporal sampling parameters, including the
number of observations and measurement frequency (Haslbeck et al.,
2023), and insufficient construct relevance to participants’ experiences
(Siepe et al., 2025; Zelenski & Larsen, 2000). Ignoring floor and ceiling
effects can lead to serious misinterpretations in psychological research
(Van Den Oord & Van Der Ark, 1997). For instance, Kalokerinos et al.
(2020) have suggested that in previous studies, neuroticism was wrong-
fully associated with emotional variability, while this relation could at
least partially be a result of its measurement using bounded scales. In
fact, the skewness of the distribution of negative emotions does not allow
the detection of high variability, which induces a dependency between
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the mean and the variability levels of a variable. Thus, when controlling
for the mean level of negative emotions, the association between neu-
roticism and emotional variability was no longer observed (Kalokerinos
et al., 2020).

As a result, there has been a growing concern about the statistical im-
plications of substantial data skewness observed in many ESM studies
and the potential for bias in the results. First, the variable affected by
the floor or ceiling effect becomes less sensitive in detecting changes in
the latent variable that it is supposed to measure (Simkovic & Triuble,
2019). Second, as discussed above, bounded rating scales create an arti-
ficial relationship between a person’s mean and the maximum possible
variability, which can lead to potentially spurious associations when
this structural dependency is not accounted for in the analyses (Baird
et al., 2006; Dejonckheere et al., 2024). Therefore, conclusions drawn
from studies using traditional variability measures could be incorrect or
misleading, as any association found between variability measures and
another variable may be confounded by the mean level (Mestdagh et al.,
2018). Similarly, if the study sample is divided into subsamples based on
a skewed variable, the resulting subgroups can differ in their variance on
the outcome variable of interest (Terluin et al., 2016). For instance, if the
splitting variable is some measure of psychopathology, the subgroup of
participants who fall into the group with high levels of psychopathology
will also tend to report more extreme levels of negative emotions, which
would be characterized by larger variance in this variable. This could lead
to potential bias in the results of any statistical analysis that is based on
estimating the amount of shared variance between negative affect and
other variables (Terluin et al., 2016), which includes traditional models
used to analyze ESM data, such as the linear mixed-effects (multilevel)
regression model. Moreover, floor and ceiling effects may lead to a viola-
tion of the basic statistical assumptions underlying these models, that is,
normality of the error and random-effects distributions, homoscedastic-
ity of the errors, and linearity of relationships (Von Klipstein et al., 2023).

Various solutions have been proposed to mitigate the problem of floor
and ceiling effects in ESM research. Some of them are related to concep-
tual changes in the study design, such as limiting the sample to a clinical
population when measuring psychopathology or, in the case of emotions,
prompting people in emotionally intense situations (Kalokerinos et al.,
2020). Other suggestions are related to the measurement of the vari-
ables themselves, such as reframing assessments in a relative way, for
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example, by asking participants to compare their current state with the
previous one (e.g., “Compared to the previous measurement, how sad
do you feel right now?”) (Dejonckheere et al., 2024) or with the usual
one (e.g., “How sad do you feel right now compared to how you usu-
ally feel?”) (Kalokerinos et al., 2020). Finally, some solutions pertain to
the statistical methods themselves. For instance, Mestdagh et al. (2018)
suggested a new variability measure, a relative variability index, which
corrects for the confound of variability and mean levels by scaling the
observed variability measure against the theoretical maximum variability
at a given mean level, ensuring independence from the mean. Terluin
et al. (2016) proposed to use a generalized linear mixed-effects model
with an inverse Gaussian distribution for the analysis of ESM data, which
better accounts for the right skewness of the dependent variable. Simi-
larly, Weijers et al. (2018) used a two-part gamma mixed-effect model
for predicting negative affect and psychotic experiences. Others have
ultimately circumvented the issue by dichotomizing the outcome variable
for the analysis (e.g., into symptoms present versus absent) and using
logistic mixed-effects models for the analysis (e.g., Bailen et al., 2022;
Tschacher & Lienhard, 2021).

In other fields of research, floor and ceiling effects are also frequently
encountered (e.g., Ferreira et al., 2012; Gasser & Rousson, 2004; Spri-
ensma et al., 2018). For example, in clinical research, this may happen
when using laboratory tests with detection limits (e.g., blood param-
eters, virus loads) and with patient self-reports (e.g., in rehabilitation,
scoring higher than the maximum is impossible, though patients might
still be improving). Consequently, some researchers have proposed view-
ing these situations as involving an unrestricted latent variable that is
observed through a measurement instrument that cannot fully reflect
the entire latent continuum, creating a form of censoring (Lin & Cheng,
2011; Spriensma et al., 2018; Twisk & Rijmen, 2009). Floor and ceiling
effects, thus, could alternatively be described as lower and upper censor-
ing. In the ESM literature, a few authors have also alluded to a similar
idea, raising the question whether participants who consistently reported
the lowest or highest possible scores were truly experiencing identical
states at each time point, or if subtle variations existed below or above
the scale’s threshold but were not captured by the measurement scale
(Dejonckheere et al., 2024; Kalokerinos et al., 2020; Von Klipstein et al.,
2023). This conceptualization leads to the idea of viewing skewed ESM
data as censored by measurement and testing properties (L. Wang et al.,
2008).
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One of the most commonly used methods for analyzing censored out-
comes is the so-called tobit model (e.g., Austin et al., 2000; Bowen &
Wiersema, 2005; Cunha et al., 2022; D’Angelo et al., 2013; Ferraro et
al., 2002; Marshall et al., 2003). Tobit models were introduced by Tobin
(1958) to deal with cases where the data distribution was characterized
by a boundary value (either a minimum or maximum) where a significant
portion of the responses are clustered, while the remaining data points
are spread across a range of values on the opposite side of this boundary.
The author argued that for such distributions, there was a need for a
model that could unite probit analysis to separate boundary from non-
boundary observations, with multiple regression to estimate associations
of the outcome variable with other predictor variables, while accounting
for the concentration of values at the boundary (Tobin, 1958). As a result,
tobit models, sometimes referred to as censored regression models, are
capable of simultaneously addressing both censoring and outcome vari-
ability across the non-censored range.

As longitudinal studies require using methods that account for the
within-person clustering of observations as well, in the presence of floor
and ceiling effects, the mixed-effects tobit model could be applied. The
standard mixed-effects model is defined as

Yij = T B+ zi;bi + €
where:

¥i; is the observed value for observation j for person i

e Tiis the vector of covariates for the fixed effects

e (is the vector of fixed effect coefficients

e Zjis the vector of covariates for the random effects

e 1,-N(0,D)are person-specific random effects

e €;-N(0, o%) is the idiosyncratic error term.

The difference between tobit mixed-effects models and the standard
linear one lies in the fact that the predicted variable becomes a latent

variable ¥i;, while the observed variable v is defined through the follow-
ing censoring mechanism (Wang & Griswold, 2016):
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Lif y:J < L (left censoring)
Yij = v if L<y;<U
Uify;; > U (right censoring)

Despite being proven to perform better than traditional multilevel linear
models (see Dagne & Huang, 2012; Spriensma et al., 2018; Twisk & Rij-
men, 2009), there are only a few examples of studies actually using this
approach. However, as discussed earlier, the latter can introduce signifi-
cant bias in the results in the case of a skewed outcome variable, as they
estimate the relationship between predictors and the censored observed
variable, instead of the latent variable. Using a mixed-effects tobit model
could provide an alternative that potentially reduces this bias. To the best
of our knowledge, the application of mixed-effects tobit models to ESM
data exhibiting floor or ceiling effects remains unexplored in the psycho-
logical literature. In the present study, we examine the potential utility
of this approach and compare its performance to the conventional linear
mixed-effects model when analyzing skewed ESM data.

METHODS

Data

The current work makes use of the data from an ESM study comprising
328 participants who completed questionnaires assessing mood and vari-
ous contextual variables ten times per day across six consecutive days.
The sample was stratified into three groups according to mental health
status: 112 healthy controls, 109 individuals with a lifetime history of de-
pression and current residual depressive symptoms, and 107 participants
diagnosed with a psychotic disorder (predominantly schizophrenia).

Participants received questionnaire prompts at semi-randomized inter-
vals within 90-minute time blocks, commencing at 7:30 and concluding
at 22:30 each day (with the initial daily prompt delivered between 7:30-
9:00, the second between 9:00-10:30, and so forth). Prompt timing was
algorithmically determined to ensure inter-prompt intervals of a mini-
mum of 20 and a maximum of 160 minutes, with a mean inter-prompt
interval of approximately 90 minutes (SD approximately 30 minutes).
Questionnaire prompts were transmitted via wristwatch devices, and
participants recorded responses in portable booklets carried throughout
the study period.
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Aside from a number of other variables, at each prompt, participants were
asked to rate their current emotional state using three positive affect
(PA) items rated 1 (not at all) to 7 (very much) (cheerful, relaxed, satisfied)
and six negative affect (NA) items using identical scaling (irritated, anx-
ious, down, guilty, insecure, lonely). In addition, participants provided
an event pleasantness (EP) valence rating from -3 (very unpleasant) to +3
(very pleasant) of the most significant inter-prompt event.

The dataset is freely available at https://osf.io/x2rhw/. The dataset has
undergone minor modifications from the original for didactic purposes
and to further anonymize the participants. However, the reported data
structure and findings correspond to those observed in the original
sample.

Statistical Analysis

PA and NA scores at each prompt were computed by averaging the three
PA and the six NA items, respectively. We checked if there were any par-
ticipants with no variance in any of the three variables of interest (i.e.,
PA, NA, and EP). There were four participants with constant values of
NA and two participants with constant values of EP. These participants
were excluded from the analyses, resulting in 109 participants in the
depressed and control groups and 104 participants in the psychotic group
(N = 322). This subset of participants provided a total of (109 + 109 + 104)
x 60 = 19,320 observations. After excluding missing data (due to prompts
not responded to or skipped items) in any of the three variables of inter-
est, the final dataset for the analyses included 13,706 observations with
complete data for all three variables of interest.

As a prototypical example of analyses that are commonly carried out with
ESM data, we examined if affect could be predicted by event pleasantness.
Analyses along these lines have been conducted in a number of previous
studies (e.g., Bylsma et al., 2011; Pacheco-Romero et al., 2024; Peeters
et al., 2003) to examine how sensitive people’s emotional state is to the
occurrence of pleasant / unpleasant events that are happening in their
daily lives. Such analyses are typically conducted using a standard linear
mixed-effects regression model with event pleasantness as predictor, PA
or NA as outcome, and with (correlated) random intercepts and slopes at
the subject level, to account for subject-level differences in the overall
level of affect and in the strength of the association between the predic-
tor and the outcome (e.g., Bolger & Laurenceau, 2013; Viechtbauer, 2022).
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For PA, such an analysis approach raises little concerns. The variable is
fairly symmetrically distributed and extreme values at the bounds of the
scale (i.e., 1 or 7) are rare: out of the 13,706 observations, 275 values
(2.0%) were exactly equal to 1 and 583 values (4.3%) were exactly equal
to 7. On the other hand, NA showed a rather right-skewed distribution,
with 5,243 values (38.3%) exactly equal to 1 and only 8 observations
(0.1%) exactly equal to 7. This pattern is particularly notable, as since PA
had only 3 items and NA had 6, all else being equal, such extreme values
are more likely to occur for PA than for NA, because the probability of
someone answering at least one item in a non-extreme way arguably
increases with the number of items. However, the observed distributions
show the opposite tendency. Considering these distributional character-
istics, if we treat the values of NA at the bounds as censored observations
of a latent affect continuum, then the standard mixed-effects model
could underestimate the true association between event pleasantness and
NA. As an alternative analysis approach, one could therefore consider the
use of a mixed-effects tobit model, again with random intercepts and
slopes at the subject level as described above.

To examine how much such censoring might affect the results of the
standard model and to what extent the tobit model can compensate for
this problem, we first fitted both models with PA as the outcome. The
results obtained from this model were expected to be similar and were
considered the “true” (or original) estimates of the association with an
essentially uncensored dependent variable. We then induced increasing
levels of censoring in the outcome by subtracting a constant value from
the original PA scores, assigning the minimum value of 1 to all observa-
tions that fell below it (a similar artificial censoring approach was used
by Y. Liu et al., 2018, to estimate high or low quantiles of a distribution,
allowing “zooming” into its tails). For the purposes of our analysis, we
used 20 different values that were subtracted from the original scores,
ranging from 0 to 3, not going beyond to preserve some variability in the
data.

Our aim was to compare the results from the standard model with those
from the tobit model in terms of their capability to recover the original es-
timates of the model fitted to the original uncensored dependent variable.
We compared the following parameter estimates from the two models: the
fixed effect estimates (i.e., the estimated average intercept and slope), the
corresponding standard errors (SEs), the estimated standard deviations
(SDs) of the random intercepts and slopes, the estimated error SD, and
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the estimated correlation between the intercept and slope random effects.
Finally, to compare results across a truly skewed outcome variable, we
examined the association between event pleasantness and NA using the
standard mixed-effects model and the corresponding tobit model.

We used the R (R Core Team, 2025) package nlme (version 3.1-166; Pin-
heiro et al., 2021) to fit the standard linear mixed-effects model and the
brms package (version 2.22.0; Biirkner, 2018) to fit the corresponding
tobit model. While brms uses a Bayesian framework for model fitting,
the default priors used are fairly vague, and the dataset is quite large,
such that the resulting estimates (i.e., the means of the posterior dis-
tributions) can be treated essentially as maximum likelihood estimates.
We used the default settings for the number of chains (4), but increased
the number of burn-in iterations (to 2000), and the number of samples
extracted from each chain (to 8000) to obtain stable results. All analyses
were carried out separately within each mental health status group as the
overall levels of affect differed across these subgroups.

RESULTS

Data Description

Figure 1 shows the distribution of PA (Figure 1a) and NA (Figure 1e) and
the distribution of PA with increasing censoring induced by subtracting
values of 1, 2, and 3 from the original data (Figure 1b-d). It is apparent
from the graphs that this form of subtracting is gradually shifting PA
from an initially fairly symmetrically distributed variable to a right-
skewed distribution which resembles the one for NA when a large value
is subtracted.

Linear and tobit mixed-effects models for artificially cen-
sored positive affect

The results of the comparison of the standard linear mixed-effects model
and the tobit mixed-effects model are illustrated in Figure 2 for the con-
trol group, in Figure 3 for the depressed group, and in Figure 4 for the
psychotic group. The figures compare the parameter estimates obtained
from the two models: the intercept and slope estimates, their SEs, the
SDs of the random effects and the errors, and the intercept-slope corre-
lation. The horizontal axis corresponds to the value subtracted from the
original PA scores. The vertical axis corresponds to the estimated value of
a given parameter.



Applying Mixed-Effects Tobit Models to Right-Skewed ESM/EMA Data

a b e
Positive Affect — 0 Positive Affect — 1 Negative Affect
10000 10000
10000 =
8000 8000
& 6000 & 5000
5 H
e S
£ 4000 £ a000
8000 —
2000 2000
o o
| A T S R N I | | I N o v v |
¥ 2 2 % 8 B ¥ T 2B F E R T 6000
Positive Affect Scale Positive Affect Scale g
g
o
i
c d
Positive Affect — 2 Positive Affect — 3 4000
10000 10000
8000 8000
& 6000 & 6000 2000 o
] H
- ]
8 g
L 4000 &L 4000
2000 2000
§ = b
0 0
T T T T T T 1

1 2 3 4 &8 & 7 1 2 3 4 5 & 7 1 2 3 a 5 6 7

Pasitive Affect Scale Positive Affect Scale Negative Affect Scale

Figure 1. Distributions of the variables: positive affect and the artificially censored
positive affect variable with subtracted values of 1, 2, and 3, and negative affect.
The x-axis represents the variable values, the y-axis represents the frequencies
of the measurements.

The estimates shown on the y-axis for an x-axis value of zero represent
the original values of the estimates without essentially any censoring.
Thus, we evaluate the performance of each model based on how stable
(close to the original one) each estimate is as increasingly large values
are subtracted from PA. The main coefficient of interest is the slope
estimate, as it represents the strength of the relationship between the
predictor (EP) and the outcome (PA). It is apparent from Figures 2-4 that
in all three groups of participants, the slope coefficient was better (i.e.,
more stably) estimated by the tobit model, even after subtracting up to
three points from the original PA scores. By contrast, the standard model
gradually produced smaller and smaller slope estimates with increasing
subtraction values. This indicates that the standard model was unable to
recover the true relationship between the predictor and the artificially
censored outcome variable, while the tobit model showed rather stable
results, more or less recovering the original value of the estimate. There
was also a slight decrease in the slope estimate of the tobit model in
the control and psychotic groups, but this decrease was much less pro-
nounced than the one observed for the standard model.
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Figure 2. Control group: Comparison of parameter estimates of the standard lin-
ear mixed-effects model and the tobit mixed-effects model predicting positive
affect from event pleasantness, increasingly subtracting values from 0 to 3 from
the original positive affect value (artificial censoring). Abbreviations: SE: standard
error; SD: standard deviation.
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Figure 3. Depressed group: Comparison of parameter estimates of the standard
linear mixed-effects model and the tobit mixed-effects model predicting positive
affect from event pleasantness, increasingly subtracting values from 0 to 3 from
the original positive affect value (artificial censoring). Abbreviations: SE: standard
error; SD: standard deviation.
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A potential limitation of the tobit model is that the precision of the slope
estimate may decrease as the outcome variable becomes more skewed.
However, an examination of the plot of the slope SEs indicates that this
was not the case. Either the SE remained fairly stable (in the depres-
sion group) or even decreased slightly (in the control and psychotic
groups). In contrast, the SEs obtained from the standard model showed
a pronounced monotonic decrease with the subtraction value. This may
initially appear to be a good thing, but given the corresponding decrease
in the slope estimate, this implies that we are instilling increased confi-
dence in an increasingly biased estimate.

The SDs of the random effects and the error SD showed analogous pat-
terns. In all three groups, there was a slight uptick in the estimates from
the tobit model for the most extreme subtraction value of 3. This might
be an indication that the model may start to behave somewhat erratically
for the rather skewed distribution that this subtraction value implies (see
Figure 1d), although in the control and psychotic groups, the correspond-
ing estimates were then actually closer to the estimates from the original
PA variable. The estimated intercept-slope correlation was also more
stable and closer to the original values for the tobit model, while the
standard model overestimated the correlation as the subtraction value
increased.

Linear and tobit mixed-effects models for negative affect

Table 1 compares the results of the standard linear mixed-effects model
to those from the tobit model when predicting NA from EP across the
three groups of participants. Note that NA is naturally quite skewed in
this sample (Figure 1e) and therefore some of the biases we observed in
the previous section would be expected to affect the standard model to a
certain extent.

Several observations can be made with respect to these results. First, the
slope estimates were larger for the tobit model compared to the standard
one. This was especially prominent in the control group, in which the
mean NA value is particularly low compared to the depressed and psy-
chotic groups. In this group, the slope was more than twice as large in
the tobit model compared to the standard one. However, in the latter two
groups, the estimated relationship was also stronger for the tobit model.
At the same time, the slope SEs and the SDs of the slope random effect
were slightly larger for the tobit model.
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Table 1. Comparison of parameter estimates of the standard linear mixed-effects
model and the tobit mixed-effects model predicting negative affect from event
pleasantness by participant group.

Model I gope Interent Slope Iner, - Slope Btor ey
relation

Control group

Standard 1.33 -0.05 0.037 0.006 0.38 0.05 0.39 -0.78

Tobit 0.85 -0.11 0.067 0.010 0.66 0.04 0.77 -0.35

Depressed group

Standard 2.30 -0.15  0.070 0.011  0.72 0.08 0.79 -0.58

Tobit 2.19 -0.18  0.082 0.012 0.85 0.08 0.92 -0.26

Psychotic group

Standard 1.93 -0.09 0.079 0.012  0.79 0.09 0.63 -0.61

Tobit 1.69 -0.13  0.107 0.016 1.06 0.11 0.82 -0.27

On the other hand, the intercept-slope correlations were more nega-
tive (i.e., stronger) for the standard model compared to the tobit one,
that is, participants with high average NA values tended to have more
negative relationships between EP and NA. This can be seen in Figure 5
(left column), which shows scatterplots of the estimated subject-specific
intercepts and slopes based on the standard model (i.e., adding together
the fixed effect estimates - as indicated by the dotted lines - and the best
linear unbiased predictions of the random effects). This finding might
suggest that the affective state of participants who report higher levels
of NA on average tended to be more sensitive to the occurrence of (un)
pleasant events in their daily lives. However, this finding might, at least
in part, be an artifact of the censored distribution of NA. For participants
with low average NA, the relationship can simply not be as strong because
even for very pleasant events, the observed value of NA cannot dip below
1. As a result, participants with intercepts close to 1 tended to have slopes
close to 0. However, in the tobit model, the slope reflects the relationship
between EP and the latent NA continuum, which is not constrained by
the lower bound of 1 of the censored observed variable. Figure 5 (right
column) shows the relationship between the subject-specific intercepts
and slopes for this model. Here, the correlations were weaker, suggesting
less of an association between the average NA levels of the participants
and their affect sensitivity. In addition, it is worth noting that the tobit
model produced higher intercept SDs across all participant groups, which
reflects more inter-individual variability in the mean levels of negative
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effect. This can also be seen in Figure 5 (right column) in the increased
range of the subject-specific intercepts from the tobit model.

Overall, these results indicate that there are considerable differences in
key parameter values estimated by the standard and tobit mixed-effects
models, suggesting stronger relationships between EP and NA overall,
but a weaker relationship between the average NA levels of the partici-
pants and their affect sensitivity.

DISCUSSION

The current study addresses one of the fundamental methodological
challenges in ESM research - the mismatch between the statistical as-
sumptions of the models used and the real data characteristics. From
the ESM literature, it is known that many variables of interest exhibit
highly-skewed distributions with floor or ceiling effects (Mestdagh & De-
jonckheere, 2021; Siepe et al., 2025; L. Wang et al., 2008), which can lead
to potential bias in the results of the analyses (Kalokerinos et al., 2020;
Terluin et al., 2016). In this paper, we propose to conceptualize such data
to be affected by censoring, where true values may extend beyond the
observable range, and thus the variable of interest represents a latent
construct observed through a limited value scale. Based on this perspec-
tive, our suggestion is to use a tobit mixed-effects model for analyzing
such skewed data (Dagne & Huang, 2012; Tobin, 1958). To demonstrate
the improved performance of this model compared to the standard linear
mixed-effects model, we compared the models’ estimates for artificially
censored data with the original values obtained from the essentially un-
censored variable. Tobit model coefficients should be interpreted as the
expected change in the latent continuous variable for a one-unit change
in the predictor, recognizing that this latent change may not fully mani-
fest in observed scores for individuals whose observations are collocated
near boundaries.

The artificial censoring of the PA values demonstrated that the mixed-
effects tobit model provided relatively stable parameter estimates as
the data were progressively more censored. While the standard linear
mixed-effects model showed a tendency for declining slope estimates
with increased censoring, the tobit model appeared to better preserve
the original parameter estimates. This finding suggests that tobit models
have a better capability to recover the real effect size of a relationship
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when the data are skewed. The given results also agree with an earlier
study, which showed that removing skewness from data through trans-
formations can lead to larger correlations between variables (Dunlap
et al., 1995). The stability of the tobit model extends beyond the slope
estimates to encompass other critical parameters, including standard er-
rors, the standard deviation of the random effects and the errors, and the
intercept-slope correlation. Notably, the lower intercept-slope correla-
tions observed in the tobit model may indicate that it does not artificially
inflate the association between individual differences in mean levels and
relationship patterns, as the standard model does. Another important
aspect is that the tobit model showed quite stable performance across
different participant groups, demonstrating its robustness and general-
izability across diverse psychological samples.

When applied to the naturally skewed NA variable, the tobit model es-
timated larger effect sizes compared to the standard model, in line with
the findings obtained with the artificially censored data. This pattern was
consistent across all groups, suggesting that the standard model may
systematically underestimate the true strength of relationships when
dealing with skewed outcomes. The improved sensitivity to detect rela-
tionships makes tobit models particularly valuable for studies examining
subtle psychological states, where effect sizes may be small but theo-
retically meaningful. Moreover, the tobit models revealed substantially
higher intercept standard deviations across all groups, indicating greater
inter-individual variability in mean levels of negative affect than sug-
gested by the standard model. This enhanced detection of individual dif-
ferences has important implications for understanding the heterogeneity
of psychological experiences and may lead to more nuanced modeling
of psychological phenomena. Overall, these findings suggest that tobit
models offer certain advantages when analyzing data characterized by
skewness compared to the standard linear model.It is worth mentioning
that the adoption of tobit models for skewed ESM data does not merely
represent a technical solution to a statistical problem but reflects a fun-
damental conceptual shift in how we understand the nature of these data.
While various statistical approaches have been proposed in the past to ad-
dress skewed data distributions - such as using inverse Gaussian distri-
butions (Terluin et al., 2016), gamma distributions (Weijers et al., 2018),
or dichotomizing outcomes (Bailen et al., 2022; Tschacher & Lienhard,
2021) - the tobit approach follows naturally from seeing the observations
at the extremes of a scale as representing censored manifestations of an
underlying latent continuum. This theoretical perspective acknowledges
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that when participants consistently report the minimum (or maximum)
score on a scale (e.g., 1 for negative affect on a 1-7 Likert scale), there
may still exist subtle but real differences in their latent emotional states
that the measurement instrument fails to capture. In contrast, dichoto-
mizing the outcome leads to a loss of valuable information, eliminating
variability that could be clinically or theoretically meaningful.

Such a conceptual view appears to be reasonable, as people may not be
sufficiently sensitive in their introspection to distinguish subtle differ-
ences in variables like negative affect at the lower end of the emotional
spectrum, similar to how there are well-known limits on our introspec-
tion to higher-order cognitive processes (Nisbett & Wilson, 1977). More-
over, as was pointed out in the literature, the absolute nature of bounded
scales requires participants to anticipate future rating scenarios for
proper calibration (Dejonckheere et al., 2024). To illustrate this concept,
the authors give the following example: selecting the maximum score on
a sadness scale following an argument with a friend leaves no room to
reflect a more extreme emotional state should a tragic event subsequent-
ly occur, such as learning of that friend’s death in an accident. Thus,
the minimum or maximum value on a bounded scale can actually reflect
different latent states and have meaningful consequences and therefore
should not be treated as equivalent in the analysis. The tobit model,
therefore, not only provides a more appropriate statistical solution but
also reflects the phenomenological complexity of real-life experiences by
recognizing the existence of psychological states that extend beyond the
artificial boundaries of measurement tools.

While the theoretical and empirical aspects of the application of tobit
mixed-effects models are reassuring, several practical considerations
deserve attention. The computational complexity of tobit models, partic-
ularly when implemented in a Bayesian framework using packages like
brms (Biirkner, 2018), may present certain technical challenges. These
challenges are related to the fact that the model requires the estima-
tion of a large number of parameters: at a minimum, the fixed effects,
the variance and correlation among the random effects, and the error
variance. This is particularly complex in a Bayesian framework, which
requires thousands of iterations, warm-up phases, and complex compu-
tations at each iteration. As a consequence, the computations have a high
memory demand and may require a considerable amount of processing
time. With complex models and especially in smaller datasets, techni-
cal expertise is also needed to assess model convergence. A future study
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could assess maximum likelihood estimation methods for fitting tobit
mixed-effects models.

Several other considerations about study limitations and potential fu-
ture developments need to be acknowledged. In our study, we focused
on contemporaneous relationships between two variables only. A natu-
ral progression of this work would be to assess the performance of the
tobit model when estimating temporal relationships and when models
include multiple predictor variables. Finally, this study focused primarily
on affect and related constructs; thus, the question about the general-
izability of the results arises. Future research should examine the tobit
model performance across a broader range of naturally occurring skewed
distributions and different types of psychological constructs, including
psychopathology symptoms, which are widely studied in clinical research
and often considerably skewed.

CONCLUSIONS

This study provides first evidence for the potential advantages of tobit
mixed-effects models over conventional linear mixed-effects models
when analyzing right-skewed ESM data. The enhanced parameter recov-
ery, improved effect size estimation, and greater stability across varying
degrees of skewness make tobit models a valuable methodological tool
for researchers studying psychological phenomena prone to floor and
ceiling effects. We recommend that ESM researchers routinely assess
the distributional characteristics of their outcome variables and consider
censored regression approaches when substantial floor or ceiling effects
are present.

As ESM continues to evolve as a primary method for studying psychologi-
cal processes in naturalistic settings, the adoption of appropriate statisti-
cal methods that account for the unique characteristics of intensive lon-
gitudinal data becomes increasingly critical. The improved performance
of the tobit mixed-effects model compared to the standard linear one
when applied to skewed data represents an important advancement in
ESM methodology, offering researchers a principled approach to analyz-
ing bounded psychological data, which often characterizes ESM studies.

The implications of this work extend beyond methodological consider-
ations to potentially reshape our understanding of psychological phe-
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nomena previously studied using traditional approaches. By providing
more accurate estimates of relationships and individual differences, tobit
models may reveal previously undetectable patterns in psychological data
and contribute to more nuanced theories of human experience.
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CONTRIBUTIONS AND IMPLICATIONS

This thesis addressed fundamental methodological and applied chal-
lenges in ESM research, contributing to systematic approaches to ESM
measurement development, analytical techniques for complex data struc-
tures, and solutions for common distributional problems. These method-
ological contributions provide both theoretical frameworks and practical
tools that enhance the rigor and accuracy of ESM research. Throughout
this work, several themes emerged: the importance of distinguishing
between-person differences from within-person processes; the value of
multi-method approaches combining self-reports, informant-reports,
and behavioral observations; the need for transparent, systematic proce-
dures in measurement development; and the recognition of the interplay
between stable and dynamic processes, requiring frameworks that can
accommodate both structure and process. The discussion that follows
focuses on the main findings of the current work and their implications
within the broader context of the ESM methodology, as well as on sug-
gestions for future study directions.

SYSTEMATIC BOTTOM-UP MEASUREMENT
DEVELOPMENT

One of the methodological innovations of this thesis lies in the systematic,
bottom-up approach to developing a new ESM-compatible measurement
scale. Traditional psychometric instruments, designed for retrospective
trait assessment, are often incompatible with the demands of intensive
longitudinal research, which requires brief, ecologically valid measures
sensitive to within-person fluctuations (Wright & Zimmermann, 2019).

The measurement development process demonstrated across Chapters
2-4 represents a paradigm shift toward empirically grounded, partici-
pant-centered construction. The development of the ESM questionnaire
initially involved constructing a retrospective measure through a sys-
tematic lexical approach, which included extensive item generation from
multiple sources, the use of a natural language processing algorithm,
expert rater classifications, and rigorous validation both through psycho-
metric tools and behavioral measures. Subsequently, Chapter 4 describes
the creation and validation of the ESM measurement scale through a
systematic examination of the factor structure at both the within-person
(WP) and between-person (BP) levels, using multilevel confirmatory fac-
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tor analysis. This addresses a fundamental gap in ESM research, where
most studies fail to report appropriate psychometric indices for intensive
longitudinal measurements (Hall et al., 2021). The reliability estimation
framework, which computes separate coefficients for the WP and BP com-
ponents using multilevel factor analysis (Geldhof et al., 2014), provides
a template for future ESM measure validation. In addition, the findings
of our study showed that reliability can differ substantially across levels,
which demonstrates the importance of level-specific evaluation, which
is also highlighted in the literature (Leertouwer et al., 2025).0ur valida-
tion approach extended beyond traditional cross-sectional methods to
examine dynamic relationships between the measured constructs and the
predicted behavior at the momentary and lagged levels. We demonstrated
that momentary goal importance related to honesty was able to predict
both contemporaneous and lagged honesty states, and that changes in
goals during the ESM phase predicted trait-level change from the initial
to the final assessment. An analytical framework that employed both
multilevel modeling with explicit disentangling the between WP and
BP components (Wang & Maxwell, 2015) and latent growth modeling
represents a comprehensive validation strategy, capturing the temporal
dynamics essential to intensive longitudinal research.

The emphasis on cross-sectional measurement development in Chapters
2 and 3 may initially appear tangential to the thesis’s overarching focus
on advances in experience sampling methodology. However, this sequen-
tial approach reflects a fundamental but often overlooked prerequisite
for rigorous ESM research: the necessity of establishing psychometrically
sound retrospective measures before adapting constructs to momentary
assessment formats. The ESM literature has increasingly recognized
that directly translating trait-level items to state-level formats without
systematic validation can introduce substantial measurement artifacts,
including altered factorial structures, unstable psychometric properties
across temporal resolutions, and conceptual ambiguities regarding what
respondents are actually reporting when asked about “right now” ver-
sus “in general” (Finnigan & Vazire, 2018; Horstmann & Ziegler, 2020).
By first developing comprehensive cross-sectional measures through
transparent, bottom-up procedures (Chapters 2-3) before systemati-
cally adapting them to ESM contexts (Chapter 4), this thesis addresses a
critical methodological gap: ensuring that momentary measures capture
theoretically meaningful within-person variation rather than merely
reflecting measurement error or respondent confusion about temporal
framing. This progression from stable trait structure to motivational
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architecture to dynamic state fluctuations demonstrates that advances
in intensive longitudinal assessment depend fundamentally on clarity
regarding what is being measured at the cross-sectional level.

The bottom-up, participant-centered methodology employed throughout
Chapters 2-4 offers a generalizable template for ESM instrument devel-
opment that could be applied to other constructs: systematic lexical or
goal elicitation to ensure ecological validity, computational text analysis
combined with expert human judgment to classify content domains, hi-
erarchical psychometric validation across temporal scales, and behavioral
criterion validation to confirm that momentary measures capture func-
tionally meaningful variation. In this sense, while Honesty-Humility
serves as the empirical vehicle, the methodological contributions extend
well beyond this specific trait domain to address fundamental ques-
tions about how personality constructs should be operationalized for
intensive longitudinal research. The integrated measurement framework
demonstrated across these chapters thus represents an advance in ESM
methodology itself —providing researchers with a systematic procedure
for developing theoretically grounded, ecologically valid, and behavior-
ally predictive momentary measures rather than relying on ad hoc item
adaptation or unvalidated trait-to-state translations.

Latent Growth Curve Modeling: The application of latent growth model-
ing (Chapter 4) to examine personality change processes demonstrates
sophisticated SEM approaches for ESM data. The specification of intercept
and slope factors from daily aggregated scores, combined with media-
tion modeling to examine pathways from goal changes to trait changes
through state changes, provides a methodological template for examining
bottom-up developmental processes. The finding of mediation (changes
in goals predicted trait change through changes in states) demonstrates
the importance of examining multiple pathways in developmental mod-
els. This approach has sometimes been seen as problematic, as it was
claimed that in many EMA studies the constructs of interest may ex-
hibit largely unsystematic “noise-like” fluctuations that might be poorly
suited for growth curve modeling approaches (e.g., Losardo et al., 2024).
However, our study, together with a relatively small but growing body
of literature on growth modeling applied to ESM studies (e.g., Burgess-
Hull et al., 2021; Di Sarno et al., 2023; Runyan et al., 2024; Wessel et al.,
2019), has shown that this methodology provides particularly interesting
insights into the process of change, especially when measures are taken
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to reduce the contribution of momentary nuisance, in our case by creat-
ing daily composite scores.

MULTI-LEVEL UNDERSTANDING OF HONESTY -
HUMILITY: INTEGRATING TRAITS, MOTIVATIONS,
AND STATES

Chapters 2, 3, and 4 collectively demonstrate that Honesty-Humility op-
erates as a multi-level personality construct with distinct manifestations
across different temporal scales, from stable trait dispositions to dynamic
momentary states. This integrated examination reveals that a com-
prehensive understanding of honest and dishonest tendencies requires
simultaneous consideration of what individuals are like on average (trait
level), what goals they pursue (motivational level), and how they fluctu-
ate from moment to moment in daily life (state level). The lexical founda-
tion established in Chapter 2 through the Adjective Checklist of Honesty
(ACH) provided crucial conceptual clarification by empirically demon-
strating that Truthfulness and Sincerity are functionally indistinguish-
able in natural language use, resolving a theoretical ambiguity that had
persisted in prior HEXACO conceptualizations. Furthermore, the robust
four-facet structure of ACH (Sincerity, Fairness, Modesty, Greed-Avoid-
ance) demonstrates that even within a brief, adjective-based format, the
theoretical complexity of Honesty-Humility can be preserved. Chapter
3’s motivational analysis extended this understanding by revealing that
the psychological architecture underlying honest and dishonest behavior
is not merely bipolar—individuals do not simply possess more or less
motivation for honesty—but rather involves two partially independent
motivational systems. The moderate negative correlation between Goals
for Honesty and Goals for Dishonesty indicates that people can simulta-
neously endorse both approach-oriented strivings toward honest conduct
and avoidance-oriented aversions to dishonest behavior, or conversely,
may lack strong motivation in either direction. This finding has profound
implications for understanding moral decision-making: it suggests that
enhancing honest motivation does not automatically diminish dishon-
est impulses, and vice versa, which carries important consequences for
intervention design and behavioral prediction.

From a contextual perspective, the 17 classes of Goals for Honesty en-
compass a remarkably diverse motivational landscape that extends well
beyond simple truth-telling or rule-following. Several goals reflect
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internalized moral commitments and identity concerns—including au-
thenticity, being true to one’s ideals and principles, and being satisfied
with oneself —suggesting that honest behavior is partly motivated by
self-concept maintenance and the psychological need for integrity be-
tween values and actions. Other goals reveal interpersonal and prosocial
orientations, such as helping others, making others feel loved, making
others happy, and maintaining stability of relationships, indicating that
honesty serves not merely as a constraint against wrongdoing but as an
active facilitation of positive social bonds and others’ well-being. Nota-
bly, several goals reflect protective or defensive motivations—avoiding
being deceived, avoiding hurting someone, and testing someone—which
highlight that honest conduct involves not only expressing truth but also
vigilance against interpersonal exploitation and harm prevention. In
contrast, the four classes of Goals for Dishonesty form a more tightly
organized cluster centered on instrumental gain and interpersonal an-
tagonism: getting what you want at any cost (exploitation and advan-
tage-seeking), lying (active deception for benefit or self-protection),
hurting someone (intentional harm), and manipulating others (strategic
influence for personal convenience). The substantive content of these
goals challenges traditional conceptualizations of Honesty-Humility that
emphasize humility, modesty, and fairness at the trait level, revealing
that at the motivational level, honesty is equally driven by authenticity,
autonomy, prosocial concern, and relationship investment. This finding
has important implications for understanding how stable dispositions
translate into behavioral tendencies: individuals high in trait Honesty-
Humility may arrive at honest behavior through diverse motivational
pathways.

The transition from cross-sectional trait and motivational measures
(Chapters 2-3) to intensive longitudinal state assessment (Chapter 4)
revealed critical insights into the temporal dynamics and contextual sen-
sitivity of Honesty-Humility that would remain invisible in traditional
research designs. Chapter 4 demonstrated that momentary honest and
dishonest states show substantial within-person variability across time
and situations, with individuals fluctuating considerably around their
own average levels depending on contextual demands, social interac-
tions, and momentary goal activation. The successful adaptation of both
trait-descriptive adjectives and motivational goals to the ESM format
confirmed that the constructs identified through bottom-up elicitation
methods possess sufficient ecological validity to capture meaningful
variation in everyday experience. Importantly, the multilevel structure
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of ESM data allowed for empirical decomposition of between-person
differences (stable individual differences in average honesty levels) from
within-person processes (how individuals deviate from their own typical
levels), addressing a fundamental limitation of cross-sectional research
that conflates these analytically distinct sources of variation. The finding
that momentary dishonest states predicted subsequent dishonest behav-
ior within relatively short time windows, with trait measures preserving
limited but still predictive value even accounting for momentary states,
has theoretical implications for an important personality-related debate:
rather than asking whether traits or situations better predict behavior,
the multi-level framework demonstrates that trait-like stability and
state-like variability coexist within the same individuals.

Together, these three chapters provide empirical support for integrative
personality frameworks—particularly Whole Trait Theory (Fleeson &
Jayawickreme, 2015) and the density distribution approach to person-
ality description—by demonstrating that traits are best understood not
as categorical essences but as probability distributions of state occur-
rences shaped by stable individual differences in density parameters.
The systematic progression from lexical trait structure (Chapter 2) to
motivational mechanisms (Chapter 3) to momentary state and motiva-
tional dynamics (Chapter 4) operationalizes the theoretical proposition
that personality traits represent explanatory abstractions that sum-
marize regularities in lower-level processes rather than causal forces
that directly produce behavior. The specific case of Honesty-Humility
proved particularly instructive because honest and dishonest behaviors
carry clear moral and social consequences, creating strong situational
pressures that interact with individual dispositions in ways that are less
pronounced for other traits. Uncovering that Goals for Dishonesty pre-
dicted actual cheating behavior beyond trait measures, while Goals for
Honesty more strongly predicted authentic self-presentation, suggests
that the motivational level of analysis captures intention-behavior links
that trait descriptions miss. Moreover, the demonstration that bottom-
up, participant-generated content can successfully capture personality
constructs challenges the dominance of theory-driven, top-down instru-
ment development in personality assessment. The convergence of lexi-
cally derived traits, goal-elicited motivations, and ESM-adapted states
and goals around a coherent Honesty-Humility construct suggests that
personality structure emerges from natural language and lived experi-
ence in ways that align with—but are not wholly determined by—purely
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theoretical models, supporting a more empirically grounded approach to
personality theory construction.

ADVANCED MULTILEVEL MODELING FOR
COMPLEX DATA STRUCTURES

The analytical approaches demonstrated throughout this thesis showcase
sophisticated multilevel modeling techniques specifically adapted for
ESM data, including temporal dependencies, dyadic interdependence, and
complex nesting structures. Chapter 5 introduced methodological inno-
vations for dyadic ESM data through an extended APIM (or even more
precisely, L-APIM) framework (Gistelinck & Loeys, 2019). Key innova-
tions of this chapter included: bidirectional modeling of partner effects
while controlling for autoregressive processes and cross-valence actor
effects, systematic examination of both contemporaneous and lagged
effects with appropriate temporal modeling (excluding overnight lags,
handling missed assessments), and robust variance estimation (Puste-
jovsky & Tipton, 2016) to address biased standard errors when random
slopes cannot be estimated due to model convergence issues.

We implemented our extended L-APIM within a three-level hierarchy
(occasions nested within individuals, individuals nested within couples).
The appropriate number of levels for dyadic ESM models remains debated
in the literature. Laurenceau and Bolger (2005) argued that distinguish-
able dyads require only two levels—observations and couples—because
the individual level becomes saturated when between-person variability
is fully captured by the role-defining variable within the couple (in our
case, sex). Similarly, Iida et al. (2023) recommended treating person and
time as crossed rather than nested factors in longitudinal dyadic frame-
works. Conversely, other researchers have emphasized the importance
of explicitly modeling individual-level variability within dyadic contexts
(del Rosario & West, 2025; Gaudreau et al., 2010).

To capture all relevant sources of variability (within-person, between-
person, and between-couple) while avoiding overparameterization that
would result from estimating within-couple random effects with only
two distinguishable partners, we specified a random structure allowing
couples to differ in their means while permitting individuals to vary in
their deviations from their couple’s mean. In our study, between-couple
variability exceeded between-person variability in deviations from the
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couple mean, although the reverse pattern could emerge in different
cases. Estimating these random components provides valuable informa-
tion about variance sources and should not be omitted in dyadic intensive
longitudinal analyses.

INNOVATIVE SOLUTIONS FOR DISTRIBUTIONAL
CHALLENGES

Chapter 6 addressed one of the major methodological challenges in ESM
research: the analysis of skewed data exhibiting floor or ceiling effects.
Standard analytic approaches (mainly linear mixed-effects models) ap-
plied to such data risk misrepresenting variability, inflating or obscur-
ing associations, and undermining results (Dejonckheere et al., 2024;
Terluin et al., 2016; Von Klipstein et al., 2023). Proposed in Chapter 6,
our approach introduces tobit models as a principal solution that both
addresses statistical distortions and reframes how skewed ESM data are
understood. Though tobit models were previously applied in the social
sciences, this was mainly done in cross-sectional studies and, thus, not
within a mixed-effects modeling framework (e.g., McBee et al., 2010), or
in intensive longitudinal studies applied to outcome variables of a differ-
ent (non-psychological) nature (e.g., time) (Petersen et al., 2015; Son-
nenberg et al., 2012). Only a very limited number of studies have actu-
ally applied mixed-effects tobit models to psychological ESM data (Pries
et al., 2019; Savla et al., 2008), but even those studies do not provide
enough rationale for using the model, nor demonstrate its performance
advantages compared to the standard linear model.

Several strategies have been suggested before to manage floor and ceiling
effects in ESM. These include modifying the study design (e.g., focusing
on clinical samples or prompting during intense experiences; Kalokerinos
et al., 2020), altering measurement approaches (relative assessments;
Dejonckheere et al., 2024), or applying statistical workarounds such as
variability indices (Mestdagh et al., 2018), generalized linear models
with alternative distributions (Terluin et al., 2016), or dichotomization
for logistic regression (Bailen et al., 2022; Tschacher & Lienhard, 2021).
However, these solutions either restrict generalizability, discard infor-
mation, or bypass rather than resolve the underlying problem of bounded
scales. Unlike dichotomization, which sacrifices meaningful variation,
tobit models retain sensitivity to subtle changes, allowing the detection
of clinical patterns that were previously obscured. Moreover, the tobit-
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model approach provides not only a technical improvement but also
deeper theoretical insight into symptom dynamics.

The conceptualization of skewed ESM data as censored manifestations
of underlying latent variables represents a novel approach in treating
skewed data, recognizing that behind minimum or maximum scores,
there might be subtle differences in latent psychological states that
bounded measurement scales cannot capture. The artificial censoring
approach applied in our study — progressively subtracting constants
from normally distributed positive affect to examine parameter recovery
— provided a rigorous framework for evaluating analytical approaches
under controlled conditions. Results demonstrated that mixed-effects
tobit models maintained stable parameter estimates while standard
linear models showed deteriorating performance, with slope estimates
approaching zero under severe censoring conditions. When applied to
naturally skewed negative affect data, tobit models consistently esti-
mated larger effect sizes, greater between-person variability, and weaker
intercept-slope correlations compared to standard linear models. These
findings suggest that many ESM studies using standard approaches
may systematically underestimate relationship strengths and individual
differences, particularly in constructs prone to floor effects. The tobit
framework can be naturally extended beyond negative affect to many
ESM constructs, including psychopathological symptoms, specific emo-
tions, and behavioral tendencies, as well as other areas where observa-
tions are likely to exhibit a skewed distribution.

The recommendation of mixed-effects tobit models for handling skewed
ESM data requires, however, their comparison to other analytical strate-
gies that researchers have employed to address distributional challenges.
Several alternative statistical approaches exist, each with distinct as-
sumptions and limitations. Log-transformation and generalized linear
models with log-normal distributions attempt to normalize skewed data
but fundamentally alter the scale and interpretation of effects, making
coefficients difficult to interpret in terms of the original metric and po-
tentially introducing bias when back-transforming predictions (Manning
& Mullahy, 2001). Moreover, log-transformations cannot accommodate
zero values without arbitrary constant additions. Beta regression (Fer-
rari & Cribari-Neto, 2004) offers an alternative for bounded continu-
ous data by modeling outcomes on the (0,1) interval, but it explicitly
excludes boundary values and thus cannot handle the floor and ceiling
effects that are precisely the problem in skewed ESM data—partici-
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pants who report the minimum scale value must be artificially recoded
or excluded, discarding potentially meaningful information. Hurdle or
two-part models (Cragg, 1971) decompose the data-generating process
into a binary component (whether the outcome exceeds the boundary)
and a continuous component (the magnitude conditional on exceeding
the boundary), which can be appropriate when zero or minimum values
reflect a qualitatively different process (e.g., true absence of an experi-
ence) than non-zero values. However, for many psychological constructs
assessed via ESM—such as negative affect, where a minimum rating may
reflect very low but not absent distress—the hurdle framework imposes a
categorical distinction that may be psychologically artificial. In contrast,
the tobit framework assumes a continuous latent variable that is simply
observed imperfectly due to measurement censoring, which aligns more
naturally with the theoretical understanding that rating scales provide
bounded windows into underlying psychological continua. The tobit ap-
proach preserves all observations without transformation or exclusion,
maintains the original metric for interpretation, and explicitly models
the censoring mechanism that generates the distributional distortion.

LIMITATIONS

Several design and sample-related constraints limit the generalizabil-
ity of the findings of this work. All studies relied on demographically
homogeneous samples — predominantly young, highly educated Italian
participants — which restricts external validity to diverse populations
varying in age, education, cultural background, and socioeconomic status.
Chapter 5, examining emotional interdependence, was particularly con-
strained by a relatively small sample of 76 heterosexual couples, which
could have limited statistical power to detect modest partner effects and
precluded estimation of complex random effects structures due to con-
vergence issues. The measurement development studies (Chapters 2-4),
while employing rigorous bottom-up procedures, were conducted exclu-
sively in an Italian population, raising questions about the cross-cultural
and cross-linguistic validity of the lexical findings. Additionally, the
relatively short observation window (15 days of ESM study) for assessing
the trait and motivation change (Chapter 4) may be insufficient to cap-
ture longer-term developmental processes or more gradual personality
changes. The reliance on self-report measures does not allow for ruling
out shared method variance and social desirability biases, particularly for
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evaluative constructs like Honesty-Humility, though some validation did
include behavioral measures (Chapter 3).

The use of fixed-interval prompting schedules in Chapters 4 and 5,
rather than random or event-contingent designs, warrants explicit justi-
fication given ongoing debates about optimal sampling strategies in ESM
research. Our decision to employ fixed assessment times was driven by
multiple methodological and practical considerations. First, the theoreti-
cal focus on lagged within-person processes—particularly the temporal
dynamics of honest and dishonest states in Chapter 4 and emotional
interdependence in Chapter 5—required temporally comparable intervals
between assessments to ensure that autoregressive and cross-lagged
effects reflected equivalent time lags rather than varying intervals that
could confound temporal patterns with interval heterogeneity (Hamaker
& Wichers, 2017). Second, fixed-time schedules have been shown to
enhance compliance rates compared to random-interval designs, par-
ticularly in studies requiring sustained participation over multiple weeks
(Vachon et al., 2019), which was critical for our extended 15-day and
30-day protocols. Third, the dyadic design in Chapter 5 necessitated
simultaneous completion by both partners to enable meaningful assess-
ment of contemporaneous emotional interdependence, a requirement
that fixed schedules fulfill more reliably than randomized approaches,
where partners might receive prompts at different times (e.g., Bar-Kalifa
& Sened, 2020). While fixed schedules potentially introduce predictability
that could theoretically increase reactivity or anticipatory responses, em-
pirical evidence suggests that such reactivity effects are generally modest
and do not invalidate EMA data quality or validity (Hufford et al., 2002).
Nevertheless, future research could benefit from exploring whether the
patterns observed in our studies replicate under alternative sampling
schemes, particularly for constructs where anticipatory effects might be
more pronounced, such as dishonest behavior.

Study-specific limitations further constrain the interpretation of the
findings. The studies were carried out in Italy, which posed some ad-
ditional challenges. For example, in validating the Adjective Checklist
of Honesty (Chapter 2), we had to rely on self-report criterion mea-
sures for which an official Italian translation was not available, and we
therefore implemented a rigorous back-translation procedure. Although
this approach adheres to recommended practices, the lack of formally
validated Italian versions should be acknowledged as a limitation. In
the goals questionnaire development (Chapter 3), a substantial portion
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of participants had to be excluded from the behavioral validation task
because they correctly identified the deception, significantly reducing
the effective sample size and statistical power for behavioral analyses. In
the dyadic study (Chapter 5), we had to exclude approximately one-third
of the measurements from the moderation analysis due to discrepancies
between the partners’ responses regarding their contact with each other.
This study faced additional measurement challenges, including a contact
indicator that produced severe imbalance (over 90% “in-contact” obser-
vations) and failed to capture nuanced interaction qualities that might
moderate emotional dynamics. The analysis of affect as broad composites
(positive and negative affect) likely obscured discrete emotion dynam-
ics, while the marked skewness of negative affect complicated standard
model assumptions.

From a methodological validation perspective, the proposed innovations
require more extensive testing before they can be widely adopted. More
specifically, the mixed-effects tobit modeling approach (Chapter 6) was
demonstrated on only a single ESM dataset and has not been validated
against external criteria, benchmarked against alternative approaches
for skewed data (such as gamma or inverse-Gaussian generalized linear
mixed models, or hurdle models), or assessed within a simulation study
on data with known properties, which would provide more definitive
evidence of model accuracy and robustness. The computational com-
plexity of mixed-effects tobit models implemented within the Bayesian
framework requires thousands of iterations and substantial memory, and
thus might present practical implementation barriers.

Future research should address these limitations through replication
across diverse samples and cultural contexts, validation with simulated
data of known properties, systematic comparison with alternative mod-
eling approaches, experimental manipulation of goals to establish causal
mechanisms, and development of more accessible computational imple-
mentations.

FUTURE METHODOLOGICAL DIRECTIONS

Several methodological avenues warrant continued development based
on the innovations and limitations identified in this thesis.
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First, the convergence challenges encountered with complex multilevel
models highlight the need for improved algorithms, alternative software
implementations, and clearer guidelines for model specification. Future
work should explore alternative software solutions for estimating multi-
level dyadic models accounting for all random effects, including random
slopes, as well as maximum likelihood implementations of tobit mixed-
effects models to reduce computational demands while maintaining
analytical advantages.

Second, while this thesis advanced multilevel psychometric evaluation,
the field needs continued development in dynamic measurement models,
including methods for assessing reliability across different time scales,
quantifying measurement invariance over time, and developing compre-
hensive guidelines for providing validity evidence.

As ESM research incorporates passive sensing, physiological monitoring,
and other technological innovations (Mehl et al., 2024), the method-
ological frameworks developed should be extended to handle multimodal
data streams, sensor fusion approaches, and more complex measurement
models combining active and passive indicators.

Finally, the future of ESM methodology lies in adaptive, personalized
designs. Machine learning approaches for detecting non-relevant items,
optimizing sampling frequency based on individual patterns, and tai-
loring assessment content to maximize information while minimizing
burden represent important methodological frontiers (see e.g., Khanshan
et al., 2026).

CONCLUSIONS

This thesis makes substantial methodological contributions to ESM re-
search, addressing fundamental challenges in measurement, analysis,
and interpretation. The integrated methodological approach demon-
strated — combining systematic measurement development, complex
multilevel modeling, and innovative solutions to distributional challenges
— provides a foundation for more accurate, nuanced, and replicable ESM
research. Through continued methodological innovation and rigorous
application, ESM research can achieve its potential for revealing the dy-
namic processes underlying human psychology in naturalistic contexts.
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SUMMARY

Experience Sampling Methodology and Its Methodological
Advances

The work presented in this thesis aims at exploring, applying, and ex-
panding the methodological foundations of Experience Sampling Method
(ESM) research through systematic measurement development, advanced
analytical techniques, and innovative solutions for common distribu-
tional challenges. ESM, also known as Ecological Momentary Assessment
(EMA), has gained increasing prominence in psychological research by
enabling the collection of real-time data on variables of interest as they
naturally occur in participants’ daily lives. However, the methodology
presents unique analytical challenges involving complex nested data
structures, measurement development needs and a lack of common
practice, and data characteristics that necessitate specialized approaches
to ensure accurate parameter estimation and valid conclusions.

Following an introduction to the ESM methodology and its challenges,
the thesis is divided into three main parts. Part I describes the system-
atic bottom-up development of Honesty-Humility measures across trait,
motivation, and state levels. Part II explores interpersonal emotion dy-
namics in romantic relationships using advanced dyadic ESM approach-
es. Part III addresses fundamental methodological issues in ESM data
analysis, particularly the problem of censored distributions and bounded
psychological constructs.

Systematic Measurement Development

Chapters 2, 3, and 4 form an integrated sequence focused on developing
and validating measures of Honesty-Humility suitable for both cross-
sectional trait assessment and intensive longitudinal research. These
chapters demonstrate a systematic, bottom-up approach that minimizes
researcher bias while ensuring ecological validity and psychometric rigor.

Chapter 2 presents the development of the Adjective Checklist of Honesty
(ACH), a comprehensive 22-item adjective-based measure capturing the
four main facets of Honesty-Humility: Sincerity, Fairness, Modesty, and
Greed-Avoidance. Using an extensive corpus of Italian adjectives refined
through independent expert raters, this systematic approach yielded im-
portant theoretical insights, particularly that Truthfulness and Sincerity
are conceptually indistinguishable in natural language use. The scale
demonstrated good factorial validity and showed meaningful associations
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with theoretically relevant constructs, while revealing interesting overlap
with conscientiousness in workplace ethics domains.

Chapter 3 extends this approach to uncover the motivational core of Hon-
esty-Humility, developing the Goals for Honesty and Goals for Dishonesty
(GH/GD) questionnaire. Through participant-generated goal elicitation from
over 9,000 textual responses, classified by experts with the help of natu-
ral language processing algorithms, researchers identified 48 goal classes
potentially related to Honesty-Humility. The final 78-item questionnaire
revealed that Goals for Honesty (GH) and Goals for Dishonesty (GD) rep-
resent two distinct, only moderately negatively correlated motivational
orientations. Critically, GD consistently predicted actual dishonest behavior
in an incentivized cheating task beyond traditional trait measures, while GH
related more strongly to authentic living and self-concept integrity.

Chapter 4 completes this measurement sequence by adapting the GH/
GD questionnaire for intensive longitudinal research (GH/GD-EMA).
In a 15-day ESM/EMA study involving 198 participants who received
five daily prompts, multilevel confirmatory factor analyses confirmed
the two-factor structure at both the within- and between-person lev-
els. Most importantly, momentary goal importance robustly predicted
Honesty-Humility states both contemporaneously and temporally. Using
latent growth curve modeling, the study demonstrated that changes in
goals during the ESM period predicted trait-level change from baseline
to follow-up through their effects on state changes, providing evidence
for bottom-up personality development processes.

Interpersonal Emotion Dynamics

Chapter 5 shifts focus to interpersonal processes, examining emotional
interdependence in romantic relationships through an extended Longitu-
dinal Actor-Partner Interdependence Model (L-APIM) framework. Using
intensive longitudinal data from 76 couples completing assessments five
times daily over 30 days, the study investigated both contemporaneous and
temporal patterns of emotional interdependence between partners while
controlling for autoregressive effects and cross-valence actor effects.

Results revealed significant emotional interdependence for positive affect
both contemporaneously and temporally, indicating that partners’ posi-
tive emotions show a modest but consistent linkage in daily life. Howev-
er, no significant partner effects emerged for negative affect, suggesting
that emotional transmission patterns might differ by valence. Contact
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between partners showed a positive main effect on males’ positive affect,
but did not significantly moderate the strength of emotional interdepen-
dence. Substantial between-couple variability in emotional baselines was
observed, with partners showing greater similarity in negative affect than
positive affect baselines. These findings highlight that emotional inter-
dependence is more complex and heterogeneous than theoretical models
often assume, requiring more nuanced, couple-specific approaches.

Methodological Advances

Chapter 6 addresses a fundamental challenge in ESM research: analyzing
skewed data that exhibits floor or ceiling effects. Many variables of in-
terest in ESM studies, particularly negative affect and psychopathological
symptoms, show highly skewed distributions that can violate assump-
tions of commonly used statistical models, like linear mixed-effects
models, and lead to biased parameter estimates.

The study proposes conceptualizing skewed observations as censored
manifestations of underlying latent variables and demonstrates that
mixed-effects tobit models provide superior parameter recovery compared
to standard linear mixed-effects models. Through artificial censoring of
initially normally distributed positive affect data, the results showed that
tobit models maintained stable parameter estimates under progressive
censoring conditions, whereas standard models exhibited deteriorating
slope estimates that approached zero. When applied to naturally skewed
negative affect data, tobit models consistently estimated larger effect siz-
es, greater between-person variability, and more plausible intercept-slope
correlations across all participant groups. These findings suggest that
standard approaches may introduce systematic bias in the relationship
strengths and individual differences in bounded psychological constructs.

New Horizons

Chapter 7 discusses the main findings and their implications for the
future of ESM research. The thesis demonstrates that assessing psy-
chological variability through intensive longitudinal methods is crucial
to understanding the dynamic processes that occur in daily life. The
systematic measurement development procedures, advanced multilevel
modeling techniques, and innovative analytical solutions provide a foun-
dation for more accurate, nuanced, and replicable ESM research. Future
developments will likely focus on multimodal data integration, person-
alized assessment approaches, and continued refinement of analytical
techniques for increasingly complex psychological phenomena.
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SAMENVATTING

Experience Sampling Methodology en haar Methodologische
Vooruitgang

Het werk gepresenteerd in dit proefschrift heeft als doel de methodolo-
gische fundamenten van Experience Sampling Method (ESM) onderzoek
te verkennen, toe te passen en uit te breiden door middel van system-
atische meetontwikkeling, geavanceerde analysetechnieken en innova-
tieve oplossingen voor veelvoorkomende implementatieproblemen. ESM,
ook wel bekend als Ecological Momentary Assessment (EMA), wordt in
toenemende mate ingezet in psychologisch onderzoek vanwege de mo-
gelijkheid van real-time gegevensverzameling van relevante variabelen
zoals deze natuurlijk voorkomen in het dagelijks leven van deelnemers.
Deze methodologie brengt echter ook unieke analytische uitdagingen
met zich mee, zoals complexe, geneste datastructuren. Daarnaast onstaat
er een nieuwe behoefte aan meetontwikkeling en standardizatie. Ook is
er bij ESM sprake van data-eigenschappen die gespecialiseerde bena-
deringen vereisen voor een nauwkeurige schatting van parameters en het
waarborgen van valide conclusies.

Na een inleiding over de ESM-methodologie en haar uitdagingen, is het
proefschrift verdeeld in drie hoofddelen. Deel I beschrijft de systematische
bottom-up ontwikkeling van Eerlijkheid-Nederigheid metingen op het
niveau van stabiele persoonlijkheidstrekken (traits), onderliggende mo-
tieven (motivaties) en momentane psychologische toestanden (states).
Deel II verkent de interpersoonlijke emotiedynamiek in romantische
relaties met behulp van geavanceerde dyadische ESM-benaderingen.
Deel III behandelt fundamentele methodologische kwesties in ESM-
data-analyse, waaronder het probleem van gecensureerde verdelingen en
begrensde psychologische constructen.

Systematische Meetontwikkeling

Hoofdstukken 2, 3 en 4 vormen een geintegreerde reeks gericht op het
ontwikkelen en valideren van metingen van Eerlijkheid-Nederigheid die
geschikt zijn voor zowel cross-sectionele trait-beoordeling als intensief
longitudinaal onderzoek. Deze hoofdstukken demonstreren een sys-
tematische, bottom-up benadering die onderzoekersbias minimaliseert,
waarbij ecologische validiteit en psychometrische nauwkeurigheid ge-
waarborgd blijven.
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Hoofdstuk 2 presenteert de ontwikkeling van de Adjective Checklist of
Honesty (ACH), een uitgebreid 22-item adjectief-gebaseerd meetinstru-
ment dat de vier hoofdfacetten van Eerlijkheid-Nederigheid in kaart
brengt: Oprechtheid, Eerlijkheid, Bescheidenheid en Hebzucht-Vermijd-
ing. Door gebruik te maken van een uitgebreid woordenbestandvan Ital-
iaanse adjectieven verfijnd door onafhankelijke en deskundige beoorde-
laars, leverde deze systematische benadering belangrijke theoretische
inzichten op. Een belangrijke uiktomst was dat waarheidsgetrouwheid
en oprechtheid conceptueel niet te onderscheiden zijn in natuurlijk ta-
algebruik. De schaal toonde goede factoriéle validiteit, vertoonde betek-
enisvolle associaties met theoretisch relevante constructen, en onthulde
interessante overlappingen met consciéntieusheid in werkplek-ethiek
domeinen.

Hoofdstuk 3 breidt deze benadering uit met de ontwikkeling van de
Goals for Honesty and Goals for Dishonesty (GH/GD) vragenlijst, om zo
de motivationele kern van Eerlijkheid-Nederigheid bloot te leggen. Met
gebruik van deelnemer-gegenereerde doelelicitatie uit meer dan 9.000
tekstuele reacties, geclassificeerd door experts met behulp van natural
language processing algoritmen, werden 48 doelklassen geidentificeerd
die mogelijk gerelateerd zijn aan Eerlijkheid-Nederigheid. De uitein-
delijke 78-item vragenlijst onthulde dat Goals for Honesty (GH) en
Goals for Dishonesty (GD) twee individuele, maar slechts matig negatief
gecorreleerde, motivationele oriéntaties vertegenwoordigen. Cruciaal is
dat GD consistent feitelijk oneerlijk gedrag voorspelde in een geincen-
tiveerde valsspeel-taak. Dit was zelfs een betere voorspellende factor dan
traditionele trait-metingen. GH, daarentegen, was gerelateerd was aan
authentiek leven en zelfconcept-integriteit.

Hoofdstuk 4 voltooit deze meet-reeks door de GH/GD-vragenlijst aan
te passen voor intensief longitudinaal onderzoek (GH/GD-EMA). In een
15-daagse ESM/EMA-studie met 198 deelnemers die elke dag vijf prompts
ontvingen, bevestigden multilevel confirmatorische factoranalyses de
twee-factorenstructuur op zowel binnen- als tussen-persoonsniveaus.
De belangrijkste uitkomst is dat kortstondige belangrijkheid van doelen
robuust de toestand van Eerlijkheid-Nederigheid voorspelde, zowel geli-
jktijdig als tussen opeenvolgende metingen (temporeel). Met behulp van
latent growth curve modeling, toonde de studie aan dat veranderingen
in doelen tijdens de ESM-periode op trait-niveau, ook verandering van
baseline naar follow-up voorspelden door hun effecten op momentane
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veranderingen in het dagelijks leven. Dit levert bewijs voor bottom-up
persoonlijkheidsontwikkelingsprocessen.

Interpersoonlijke Emotiedynamiek

Hoofdstuk 5 verschuift de focus naar interpersoonlijke processen,
waarbij emotionele onderlinge afhankelijkheid in romantische relaties
wordt onderzocht via een uitgebreid Longitudinal Actor-Partner In-
terdependence Model (L-APIM) raamwerk. Met behulp van intensieve
longitudinale gegevens van 76 koppels die 30 dagen lang vijf keer per
dag metingen voltooiden, onderzocht de studie patronen van emotionele
onderlinge afhankelijkheid tussen partners zowel in hetzelfde moment
als over tijd. Deze effecten werden gecorrigeerd voor autoregressieve ef-
fecten en cross-valence actor-effecten.

De resultaten onthulden een significante emotionele onderlinge af-
hankelijkheid voor positief affect, zowel gelijktijdig als temporeel. Dit
geeft aan dat de positieve emoties van partners een bescheiden, maar
consistente, associatie vertonen in het dagelijks leven. Er waren echter
geen significante partner-effecten voor negatief affect, wat suggereert
dat emotionele transmissiepatronen kunnen verschillen per valentie.
Contact tussen partners vertoonde een positief effect op het positieve
affect van mannen, maar deze variabele was geen significante modera-
tor van de sterkte van emotionele onderlinge afhankelijkheid. Er werd
wel substantiéle tussen-koppel variabiliteit in emotionele basisniveaus
waargenomen, waarbij partners een grotere gelijkenis vertoonden in
negatieve affect basisniveaus vergeleken met de positieve affect ba-
sisniveaus. Deze bevindingen benadrukken dat emotionele onderlinge
afhankelijkheid complexer en heterogener is dan theoretische modellen
vaak veronderstellen, en dat dit meer genuanceerde, koppel-specifieke
benaderingen vereist.

Methodologische Vooruitgang

Hoofdstuk 6 behandelt een fundamentele uitdaging in ESM-onderzoek:
het analyseren van scheve gegevens die vloer- of plafondeffecten ver-
tonen. Veel variabelen die van belang zijn in ESM-studies, en met name
negatief affect en psychopathologische symptomen, vertonen zeer scheve
verdelingen. Dergelijke verdelingen schenden de onderliggende aan-
names van veelgebruikte statistische modellen, zoals lineaire mixed-
effects modellen, wat kan leiden tot een vertekende inschatting van
relevante parameters.
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De studie stelt voor om scheve observaties te conceptualiseren als gecen-
sureerde manifestaties van onderliggende latente variabelen. De resul-
taten demonstreren dat mixed-effects tobit-modellen superieur param-
eterherstel bieden in vergelijking met standaard lineaire mixed-effects
modellen. Door kunstmatige censurering van aanvankelijk normaal
positief affect-gegevens, toonden de resultaten aan dat tobit-modellen
stabiele inschattingen van parameters behielden onder progressieve
censureringsomstandigheden. Daarentegen lieten de standaard modellen
een steeds slechtere schatting van de regressiehelling zien, die naar nul
tendeerde. Wanneer toegepast op natuurlijk scheve negatieve affect-
gegevens, schatten tobit-modellen consistent grotere effectgroottes,
grotere tussen-persoon variabiliteit en meer plausibele intercept-helling
correlaties over alle deelnemersgroepen. Deze bevindingen suggereren
dat de standaard benaderingen systematische vertekening kunnen in-
troduceren in de relatiesterktes en individuele verschillen in begrensde
psychologische constructen.

Nieuwe Horizonten

Hoofdstuk 7 bespreekt de belangrijkste bevindingen en hun implicaties
voor de toekomst van ESM-onderzoek. Het proefschrift demonstreert
dat het beoordelen van psychologische variabiliteit door intensieve lon-
gitudinale methoden cruciaal is voor het begrijpen van de dynamische
processen die zich in het dagelijks leven voordoen. De systematische
meetontwikkelingsprocedures, geavanceerde multilevel modelleertech-
nieken en innovatieve analytische oplossingen bieden een basis voor
nauwkeuriger, genuanceerder en repliceerbaarder ESM-onderzoek.
Toekomstige ontwikkelingen zullen zich waarschijnlijk richten op multi-
modale data-integratie, gepersonaliseerde beoordelingsbenaderingen en
voortdurende verfijning van analysetechnieken voor steeds complexere
psychologische fenomenen.
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SINTESI

L’Experience Sampling Method e i suoi progressi
metodologici

Il lavoro presentato in questa tesi mira a esplorare, applicare ed espan-
dere le fondamenta metodologiche dell’Experience Sampling Method
(ESM) attraverso lo sviluppo sistematico di strumenti di misurazione,
I’applicazione di tecniche analitiche avanzate e 1’elaborazione di soluzi-
oni innovative alle comuni sfide legate alle distribuzioni dei dati. L’ESM,
noto anche come Ecological Momentary Assessment (EMA), € un ap-
procio metodologico che ha acquisito crescente importanza nella ricerca
psicologica in quanto consente la raccolta di dati in tempo reale sulle
variabili di interesse nel momento stesso in cui si manifestano nella vita
quotidiana dei partecipanti. Tale metodologia presenta sfide analitiche
proprie, tra cui la produzione di dati caratterizzati da una struttura an-
nidata e complessa che richiedono approcci specializzati per garantire
stime parametriche accurate e la possibilita di trarre conclusioni valide.

Dopo un’introduzione alla metodologia ESM e alle sue principali sfide,
la tesi si suddivide in tre sezioni principali. Nella Parte I viene descritto
lo sviluppo sistematico, “dal basso verso ’alto”, di misure di Onesta-
Umilta a livello di tratto, motivazione e stato. Nella Parte II si esplorano
le dinamiche emotive interpersonali nelle relazioni romantiche utiliz-
zando approcci diadici ESM avanzati. Infine, nella Parte III si affron-
tano le questioni metodologiche fondamentali nell’analisi dei dati ESM,
con particolare riguardo alla gestione delle distribuzioni censurate e ai
costrutti psicologici bounded.

Sviluppo sistematico delle misure

I Capitoli 2, 3 e 4 costituiscono una sequenza integrata incentrata sullo
sviluppo e sulla validazione di misure dell’Onesta-Umilta adatte sia alla
valutazione trasversale dei tratti, sia alla ricerca longitudinale intensiva.
Questi capitoli dimostrano un approccio sistematico “dal basso verso
I’alto” che minimizza il bias del ricercatore, garantendo al contempo
validita ecologica e rigore psicometrico.

Nello specifico, il Capitolo 2 presenta lo sviluppo dell’Adjective Check-
list of Honesty (ACH), una misura di 22 aggettivi che cattura le quattro
principali sfaccettature del tratto Onesta-Umilta: Sincerita, Veridicita,
Modestia e Greed-Avoidance (evitamento dell’avidita). Utilizzando
un ampio corpus di aggettivi italiani vagliato da esperti indipendenti,
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questo approccio sistematico ha restituito intuizioni teoriche importanti,
mostrando in particolare che “veridicita” e “sincerita” risultano concet-
tualmente indistinguibili nel linguaggio naturale. La scala ha mostrato
una buona validita fattoriale e associazioni significative con costrutti
teoricamente rilevanti, rivelando inoltre interessanti sovrapposizioni con
la coscienziosita nei contesti etici lavorativi.

Nel Capitolo 3 tale approccio viene esteso all’indagine del nucleo moti-
vazionale dell’Onesta-Umilta, sviluppando il questionario Goals for Hon-
esty and Goals for Dishonesty (GH/GD). Attraverso ’elicitazione di obiet-
tivi generati dai partecipanti (oltre 9.000 risposte testuali classificate da
esperti con ’ausilio di algoritmi di elaborazione del linguaggio naturale),
i ricercatori hanno identificato 48 classi di obiettivi potenzialmente legate
al costrutto. Il questionario finale, composto da 78 item, ha rivelato che i
Goals for Honesty (GH) e i Goals for Dishonesty (GD) rappresentano due
orientamenti motivazionali distinti e solo moderatamente negativamente
correlati. Coerentemente alle ipotesi, la dimensione, GD e risultata essere
predittore, oltre delle tradizionali misure di tratto, anche dei comporta-
menti disonesti effettivi in un compito incentivato di cheating, mentre la
dimensione GH e risultata maggiormente associata all'esistenza auten-
tica e all’integrita del concetto di sé.

I1 Capitolo 4 si pone a completamento della sequenza di sviluppo di stru-
menti di misurazione, presentando l'adattamento del questionario GH/
GD alla ricerca longitudinale intensiva (GH/GD-EMA). La struttura bi-
fattoriale della scala é stata verificata sia a livello intraindividuale sia a
livello interindividuale tramite analisi fattoriali multilivello confermative
condotte su dati ottenuti in uno studio ESM/EMA di 15 giorni che ha co-
involto 198 partecipanti con cinque rilevazioni giornaliere, In particolare,
I’importanza momentanea degli obiettivi ha predetto in modo robusto la
componente di stato di Onesta-Umilta a livello contemporaneo e tempo-
rale. Utilizzando modelli di latent growth curve, lo studio ha dimostrato
che i cambiamenti negli obiettivi registrati durante la raccolta dati ESM
predicono il cambiamento della componente di tratto di Onesta-Umilta,
dalla baseline al follow-up attraverso gli effetti sui cambiamenti di stato,
fornendo evidenza empirica che lo sviluppo della personalita segua un
processo bottom-up.

Dinamiche emotive interpersonali

Nel Capitolo 5 ’attenzione viene spostata sui processi interpersonali,
esaminando l’interdipendenza emotiva nelle relazioni romantiche attra-
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verso l'applicazione di un’estensione del Longitudinal Actor-Partner In-
terdependence Model (L-APIM). Utilizzando dati longitudinali intensivi
provenienti da 76 coppie che hanno completato valutazioni cinque volte
al giorno per 30 giorni, lo studio ha indagato i pattern di interdipendenza
emotiva tra i partner, sia contemporanei sia temporali, controllando per
gli effetti autoregressivi e quelli dell'esperienza emotiva con valenza op-
posta riportata dalla stessa persona (actor).

I risultati hanno rivelato una significativa interdipendenza emotiva per
lo stato affettivo positivo sia a livello contemporaneo sia temporale, indi-
cando che le emozioni positive dei partner mostrano un legame modesto
ma costante nella vita quotidiana. Tuttavia, non e emersa una significativa
interdipendenza tra i partner per lo stato affettivo negativo, suggerendo
che i pattern di trasmissione emotiva possono differire a seconda della
valenza. Il contatto tra partner ha mostrato un effetto positivo sullo stato
affettivo positivo maschile, ma non ha moderato in modo significativo la
forza dell’interdipendenza emotiva. E stata inoltre osservata una notevole
variabilita tra le coppie nei livelli di base di affettivita, con una maggiore
somiglianza nei livelli di attivazione affettiva negativa rispetto a quella
positiva. Questi risultati evidenziano che ’interdipendenza emotiva e piu
complessa ed eterogenea di quanto spesso ipotizzato dai modelli teorici,
rendendo necessari approcci piu sfumati e specifici a livello diadico.

Progressi metodologici

Nel Capitolo 6 si affronta una sfida metodologica fondamentale nella
ricerca ESM: ’analisi di dati asimmetrici che presentano effetti di pavi-
mento o di soffitto. Molte variabili di interesse negli studi ESM, in par-
ticolare lo stato affettivo negativo e i sintomi psicopatologici, mostrano
distribuzioni fortemente asimmetriche che possono violare le assunzioni
dei modelli statistici comunemente usati, come i modelli lineari misti,
portando a stime distorte dei parametri.

Lo studio propone di concettualizzare le osservazioni asimmetriche come
manifestazioni censurate di variabili latenti sottostanti e dimostra che i
modelli tobit a effetti misti offrono una capacita di stima dei parametri
superiore rispetto ai modelli lineari standard. Applicando un processo di
censura artificiale ai dati sullo stato affettivo positivo con distribuzione
normale, i risultati hanno mostrato che i modelli tobit mantengono stime
parametriche stabili anche sotto condizioni di censura progressiva, men-
tre i modelli standard producono stime di pendenza via via piu deboli
fino ad annullarsi. I modelli tobit applicati ai dati sullo stato affettivo
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negativo con distribuzione asimmetrica, hanno mostrato di riuscire a
stimare sistematicamente un effect size piu grande, maggiore variabilita
interindividuale e correlazioni intercept-slope piu plausibili in tutti i
gruppi di partecipanti, rispetto ai modelli standard. Questi risultati sug-
geriscono che gli approcci standard possono introdurre bias sistematici
nella stima delle relazioni e delle differenze individuali nei costrutti psi-
cologici bounded.

Nuovi orizzonti

Infine, nel Capitolo 7 vengono discussi i principali risultati e le loro im-
plicazioni per il futuro della ricerca ESM. La tesi dimostra che la valutazi-
one della variabilita psicologica attraverso metodi longitudinali intensivi
é fondamentale per comprendere i processi dinamici che avvengono nella
vita quotidiana. Procedure sistematiche di sviluppo delle misure, tecniche
avanzate di modellizzazione multilivello e soluzioni analitiche innovative
forniscono una base solida per una ricerca ESM piu accurata, sfaccettata e
replicabile. Si ritiene percio probabile che gli sviluppi futuri si concentre-
ranno sull’integrazione multimodale dei dati, su approcci di valutazione
personalizzati e sul continuo perfezionamento delle tecniche analitiche
per affrontare fenomeni psicologici sempre piu complessi.
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KNOWLEDGE VALORIZATION

Societal Relevance

Psychological problems and relationship difficulties are prevalent in
society, with significant associated costs for individuals, families, and
society as a whole. Traditional approaches often focus on observable
consequences (such as pathological symptoms, divorce, or misdeeds)
rather than understanding the dynamic processes underlying intra- and
interpersonal psychological functioning. From this perspective, the ex-
perience sampling method (ESM) of research offers a valuable tool for
studying individual processes as they unfold in everyday life. However,
with ESM being a relatively new and developing study methodology,
there is still a lack of consistency, methodological rigor, and understand-
ing of best practices in this type of research. The methodological and
practical advances of ESM presented in this thesis address critical gaps in
our ability to accurately assess and understand psychological processes
as they occur in real time.

The systematic measurement development approaches demonstrated
have broad applicability for creating ESM measures across various psy-
chological domains. This is particularly relevant for mental health ap-
plications, where accurate measurement of symptoms, emotions, and
therapeutic processes in natural environments is crucial for effective
intervention and treatment monitoring. By providing more precise tools
for capturing psychological dynamics, these methods enable the devel-
opment of personalized interventions based on individual characteristics
and integrate nomothetic knowledge with ideographic one (Olthof et al.,
2023). Even more broadly, good-quality ESM studies create a fundamen-
tal basis for developing just-in-time smartphone adaptive interventions,
which have recently been proposed as a promising tool for changing peo-
ple’s behavior by providing necessary support exactly when it is needed
(Nahum-Shani, 2017).

Our findings in personality psychology not only contribute to the growing
body of research highlighting the need to disentangle dynamic personal-
ity states from more stable personality traits (Fleeson & Gallagher, 2009;
Heller et al., 2007) but also reveal the importance of motivational aspects
in personality-related processes and behaviors. The role that goals and
motives play in state and trait changes makes them a promising target
for behavior-changing interventions.
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The solutions to analytical challenges of ESM research, particularly for
skewed data common in clinical populations, have direct implications
for understanding mental health conditions, treatment effectiveness,
and individual differences in psychological functioning. More accu-
rate parameter estimation enables the detection of subtle but clinically
meaningful relationships that may be obscured by traditional analytical
approaches, leading to better-informed clinical decisions and more ef-
fective interventions.

For interpersonal relationships, the advanced understanding of emotional
dynamics between partners can inform more effective couples therapy
and relationship counseling. By revealing the complexity and heteroge-
neity of emotional interdependence, this work supports individualized
approaches rather than one-size-fits-all interventions. The findings
also contribute to prevention efforts by helping identify patterns that
promote relationship satisfaction and stability.

Innovation

This thesis introduces or develops several key methodological innova-
tions that advance ESM research capabilities:

The systematic bottom-up measurement development framework
combines natural language processing, expert judgment, and rigorous
psychometric evaluation to create ecologically valid instruments. This
multi-step approach, demonstrated through the development of the
ESM questionnaire assessing momentary importance of honesty- and
dishonesty-related goals, provides a scalable methodology for creating
ESM measures that capture constructs as they naturally manifest in
participants’ experiences rather than imposing researcher assumptions.
Moreover, conducting a multilevel psychometric evaluation of the new
measurement instrument, which provides separate reliability estimates
for within-person and between-person components, addresses the lack
of a comprehensive psychometric approach to ESM measurement valida-
tion. If adopted as a common standard, this practice would ensure that
instruments used are appropriate for intensive longitudinal studies.

Advanced multilevel modeling techniques for complex data structures,
particularly the extended APIM framework for dyadic ESM data, enable
examination of interpersonal processes while appropriately accounting
for temporal dependencies, autoregressive effects, and multiple levels of
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nesting. These techniques provide templates for analyzing sophisticated
research questions previously difficult to address with available methods.

The mixed-effects tobit modeling approach for bounded, skewed psy-
chological constructs represents a novel approach in ESM data analysis.
Rather than treating floor and ceiling effects as purely statistical nui-
sances, this approach recognizes them as meaningful features of psycho-
logical measurement requiring appropriate analytical frameworks. This
innovation has broad applicability beyond the specific constructs exam-
ined, extending to various ESM measures prone to similar distributional
challenges.

Target Audience

The methodological advances described in this thesis are relevant for
diverse stakeholders across research, applied, and clinical settings.

ESM researchers and methodologists across psychology, mental health,
and related fields will benefit from the systematic measurement devel-
opment procedures, advanced analytical techniques, and solutions to
common methodological challenges. The frameworks provide practical
guidance for conducting more rigorous and accurate intensive longitudi-
nal research.

Clinical psychologists and mental health professionals can apply these
methods for routine outcome monitoring, personalized assessment,
and the development of targeted interventions. The ability to accurately
capture psychological processes in daily life enables more precise clini-
cal decision-making and the development of individualized treatment
approaches (see e.g., Burger et al., 2022; Harnas et al., 2021; Smith &
Juarascio, 2019).

Digital health developers and technology researchers working on mobile
assessment platforms can implement these methodological frameworks
to improve the accuracy and validity of intensive longitudinal assess-
ments in various applications, from mental health monitoring to behav-
ioral intervention tools.

Policymakers and healthcare administrators can use evidence from more
accurate ESM research to develop effective, cost-efficient prevention
strategies and personalized care models, supporting the transition to-
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ward positive health approaches that emphasize resilience and autonomy
(e.g., Meredith et al., 2015).

Implementation

To disseminate our findings among ESM researchers, we participate in
both national (such as the Belgian-Dutch ESM Network) and interna-
tional (such as the Society of Ambulatory Assessment) conferences.
Within the Belgian-Dutch ESM Network, we actively collaborate with ap-
plied clinical researchers who can benefit from improved ESM research,
also within their clinical practice.

For the publication of our results, we prioritize open science practices and
efforts to ensure reproducibility. We openly share our study materials,
data, and analytical code for the use of the research community. The sys-
tematic approaches demonstrated in our studies can serve as templates
for developing ESM measures in other domains, fostering methodological
rigor and consistency across studies. For the future development of the
tobit model approach for analyzing skewed ESM data, we plan to conduct
a simulation study systematically comparing it with alternative ap-
proaches, as well as to provide applied researchers with a comprehensive
tutorial for the model implementation.

The goal for future implementation efforts would be to establish the
methodological advances proposed in this thesis as standard practices
in ESM research, leading to more accurate scientific understanding of
psychological processes and more effective interventions for improving
mental health and interpersonal functioning in daily life contexts.
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