Programme IOPS — SMIP Summer Conference — Groningen 2026

Thursday, 25 June, Kouwerzaal (Muntingh Building)?!

10:00 - 10:30

10:30 — 10:40

10:40 -11:10

11:15-11:40

11:40 — 12:05

12:05 - 12:30

12:30 — 13:30

13:30 - 13:55

13:55-14:20

14:20 — 14:45

14:45 - 15:15

15:15-16:25

16:25 - 16:45

Reception with coffee and tea
Official opening by Joris Mulder, Thorsten Meiser, Henk Kiers
Networking Event

Presentation Klazien de Vries (RUG)
Bayesian D-optimal designs for GAMLSS in psychological test norming
Discussant: llse Peringa

Presentation Hannah Heister (RUG)
Bayesian IRT-based continuous norming with the R-package IRTnorm
Discussant: Santiago Gémez-Echeverry

Presentation Alicia Gernand (RPTU at Landau)

Detecting Careless Responding in Intensive Longitudinal Data: A Mixture
Model for Repeated Single-ltem Measures

Discussant: Tra Le

Lunch (Kantine/Canteen)

Presentation Annie Johansson (UVA)

What Errors Reveal about Cognition: Diagnosing Erroneous Learning Processes
in Intensive Longitudinal Practice Data

Discussant: Aljoscha Rimpler

Presentation Franziska Leipold (University of Mannheim)

Linking Immediate and Delayed Judgments of Learning to Latent Storage and
Retrieval Processes

Discussant: Aditi M Bhangale

Presentation Aljoscha Rimpler (RUG)

The Joint Effects of Measurement Error and Model Misspecification on
Statistical Interactions

Discussant: Giorgio Spadaccini

Break (coffee and tea)

Panel session on Explanation versus Prediction, with professors Mark de
Rooij (UL), Katrijn Van Deun (TIU), Jan-Willem Romeijn (RUG) and Denny
Borsboom (UvA)

Two-minute pitches for Posters

1 This building is on the corner Nieuwe Kijk in ‘t Jatstraat/Grote Kruisstraat (20 minutes walking distance from station;
parking places available, but only upon advance request)



16:45 - 17:45

19:00 — 22:00

Poster Presentations & drinks/snacks (Kantine/Canteen)

Anouk Bouma (Tilburg University)

Reporting Practices, Open Science Practices, and Trustworthiness of
Simulation Studies in Psychology: A Questionnaire Study

Gustavo Marques Flores (University of Groningen)

Data don't speak for themselves: Argumentation about Statistics in Psychological
Empirical Research

lise Peringa (University of Groningen)

Judgment and decision-making in athlete selection: a tutorial on the Lens Model
Irina Tkachenko (Tilburg University)

The evolution of the hierarchical framework for modelling speed and response
accuracy

Conference dinner and Best Paper Award 2025 (top floor of the “Forum”, near
Grote Markt, city center Groningen)

Friday, 26 June, Kouwerzaal

08:45 - 09:00

09:00 — 09:25

09:25 - 09:50

09:50 - 10:15

10:15-10:45

10:45 -11:10

11:10 - 11:35

11:35 - 12:00

12:00 - 13:00

13:00 - 13:25

Reception with coffee and tea

Presentation Pischel Moritz (RPTU at Landau)
Corruption and the dispositional roots of conspiracy beliefs
Discussant: Felix Kerscher

Presentation Franziska Riiffer (TIU)

Correcting moderator effects in meta-analysis when publication bias differs by
moderator level

Discussant: Giorgio Spadaccini

Presentation Nicola Schneider (Heidelberg University)
Valence-dependent reorganization of sequential decision-making: Evidence
from joint modeling of choices and response times

Discussant: Yong Zhang

Break (coffee and tea)

Presentation Yong Zhang (RUG)
Understand and handle missing data in experience sampling methods (ESM)
Discussant: Gustavo Andres Marquez Flores

Presentation Giorgio Spadaccini (Amsterdam UMC)
Bayesian inference for Shapely values of prediction rule ensembles
Discussant: Pepijn Vink

Presentation Tian Zhou (University of Freiburg)

Quantifying Cognitive-.Motor Prioritization in Real and Imagined Timed
Up-and-Go through Dual-Task Effect Battery

Discussant: Annie Johansson

Lunch (Kantine/Canteen)

Presentation Seyma Nur Ertekin (UVA)

Tracing Working Memory Development in Children Using Large-Scale Adaptive
Learning Data

Discussant: Annie Johansson



13:25 - 13:50

13:50 — 14:15

14:15-14:30
14:30 — 15:00
15:00 — 16:00

Presentation Iris Smal (UVA)

The Learning Ising Attitude Model (LIAM): Explaining Attitude Change and
Stability

Discussant: Seyma Nur Ertekin

Presentation Malin Miiller (RPTU at Landau)

Triangulating Inattentive Responding: Using Response Processes as a
Qualitative Lens on Quantitative Detection Methods in ESM
Discussant: Ward Eiling

Closing and Best Presentation and Poster Awards
PhD Meeting

Board meeting IOPS + PhD representatives



Oral Presentations

Bayesian D-optimal designs for GAMLSS in psychological test norming

Klazien de Vries (University of Groningen)

We develop Bayesian D-optimal designs for GAMLSS models commonly used in continuous
norming of psychological tests, namely heteroscedastic normal, beta-binomial, and Box--Cox
power exponential distributions. In a proof-of-concept example, we derive exact Bayesian D-
optimal designs for the beta-binomial model. For moderately informative priors, this yielded
designs similar to local D-optimal designs, while weak priors produced more uniform designs.

Discussant: llse Peringa

Bayesian IRT-based continuous norming with the R-package IRThorm

Hannah Heister (University of Groningen)

Norm-referenced psychological tests evaluate an individual’s performance relative to a
reference population via standardized scores such as T-, IQ- or z-scores. In many
developmental and intelligence tests, the reference population changes continuously with
age, making accurate norming a methodological challenge. Item Response Theory (IRT)-based
continuous norming models address this challenge by allowing the mean and standard
deviation of the latent trait to vary with age. Simulation studies have shown that these models
fit empirical data well and recover age-specific norms accurately. IRT-based methods offer
several advantages over raw score-based continuous norming, the current standard approach.
These include making full use of item-level information, the ability to model relationships
among multiple latent traits, and natural integration with adaptive testing procedures. To
make these models accessible in practice, the R package IRTnorm implements Bayesian IRT-
based continuous norming, offering tools for model estimation, fit inspection, and norm score
extraction. In this talk, | will introduce the theoretical foundations of IRT-based continuous
norming, discuss available modeling approaches, and demonstrate their practical
implementation using IR-Tnorm.

Discussant Santiago Gomez-Echeverry



Detecting Careless Responding in Intensive Longitudinal Data: A Mixture Model
for Repeated Single-ltem Measures

Alicia Gernand1, Tanja Lischetzkel & Esther Ulitzsch2
1 RPTU University Kaiserslautern-Landau
2 University of Oslo

Alicia Gernand (RPTU at Landau)

Intensive longitudinal data (ILD) are often used to estimate how psychological states covary
within individuals. These estimates can be distorted when participants intermittently engage
in careless responding (CR), that is, responding with insufficient regard to item content.
Detecting CR is especially challenging in brief ILD designs, where constructs are assessed with
single items. Although recent work has introduced model-based approaches to detect CR in
ILD, these require responses from multiple-item measures or response times. To enable
model-based CR detection in single-item measures from item responses, we propose a
confirmatory mixture model that detects and adjusts for CR using two ordinal single-item
responses per person x occasion. Each response pair is assumed to arise from one of three
latent response modes: (a) an attentive class, in which a hierarchical ordered-probit regression
captures the within-person association via person-specific intercepts and slopes; (b) an
independent careless class, in which the two items are generated independently from a
shared categorical distribution; and (c) a straightlining class that permits only identical
responses, with category-specific diagonal probabilities. Person-specific mixture proportions
yield occasion-level posterior class probabilities and enable model-based downweighting of
likely careless occasions when estimating the within-person association of interest. We
present preliminary results from an initial simulation study examining parameter recovery and
class separation under varying conditions.

Discussant: Tra Le



What Errors Reveal about Cognition: Diagnosing Erroneous Learning Processes
in Intensive Longitudinal Practice Data

Annie M. Johansson?, Abe D. Hofman@, Han L. J. van der Maas®, and Alexander O. Savi®

3Department of Psychological Methods, University of Amsterdam, Nieuwe Achtergracht 129-B, 1018 WS Amsterdam,
The Netherlands

Annie Johansson (University of Amsterdam)

Errors, when interpreted in light of the learning processes that generate them, can be very
revealing. Understanding children’s learning strategies and misconceptions is central to
theories of cognitive development. In this context, errors provide insight into underlying
cognitive ability, problem-solving strategies, and transitional states of knowledge. Drawing
such inferences, however, requires both appropriate modeling approaches and sufficiently
rich empirical data. In this project, we aim to model erroneous learning procedures using rich
mathematical practice data.

Digital learning environments, now widely used in educational practice, offer a unique
opportunity to study cognitive processes in naturalistic settings. These systems generate fine-
grained longitudinal data, allowing researchers to observe the types of errors children make
across repeated practice and to use these patterns for inference about underlying learning
processes. At the same time, learner behavior in these environments is shaped by interactions
with the system itself. As a result, observed errors may reflect a heterogeneous mixture of
cognitive (procedural mistakes, incorrect memory retrieval, or strategic behavior) and non-
cognitive (inattention, demotivation, or disengagement) influences. And at the level of specific
cognitive mechanisms, errors can result from one of several misconceptions — answering ‘18’
to the multiplication item ‘9x9’ can be the result of mistakenly adding the digits, inverting
them, or simply incorrectly retrieving the answer to a different multiplication item.

The current project infers latent learning strategies using large-scale online learning data
from thousands of primary school children in the Netherlands practicing multiplication. The
aim is to improve the diagnosis of learning processes in digital learning environments and
inform targeted interventions. We build on the Systematic Error Tracing algorithm (SET)1, a
probabilistic, network-based approach that infers latent error causes from patterns of
observed errors over time. We propose a hierarchical extension to SET that explicitly
distinguishes cognitive from non-cognitive sources of error, with the aim of improving
predictive performance.

The model is estimated using sliding-windows over longitudinal response sequences,
allowing latent error causes to be tracked dynamically within individuals over time. We
evaluate performance by comparing how well hierarchical and non-hierarchical models
predict and diagnose error patterns in held-out data. Analyses are currently ongoing, and
results will be presented at the conference.

By supporting process-level explanations of errors, hierarchical error modeling improves
measurement by reducing the conflation of cognitive ability with motivational or strategic
factors. This enhances diagnostic precision and benefits educational intervention.

Discussant: Aljoscha Rimpler



Linking Immediate and Delayed Judgments of Learning to Latent Storage and
Retrieval Processes

Franziska Leipold (University of Mannheim)

Metamemory judgments such as judgments of learning (JOLs) are widely used to study
metacognitive monitoring, yet their relationship to underlying memory processes remains
difficult to quantify. This work introduces a Bayesian hierarchical modeling framework that
incorporates trial-level metamemory judgments as predictors of latent parameters in
multinomial processing tree (MPT) models, enabling a fine-grained analysis of the links
between item-level judgments and latent memory processes. Empirical applications
demonstrate how the framework can be used to disentangle associations between immediate
and delayed JOLs and latent storage and retrieval processes, advancing both the
measurement and theoretical understanding of metamemory. More broadly, the approach
provides a flexible tool for linking trial-level judgments to latent cognitive processes.

Discussant: Aditi M Bhangale

The Joint Effects of Measurement Error and Model Misspecification on
Statistical Interactions

Aljoscha Rimpler (University of Groningen)

Interaction effects are frequently hypothesized but often fail to replicate in psychology.
Typically, what researchers would like to investigate is the effect of a predictor on an outcome,
conditional on another predictor variable. Typically, these interaction effects are modeled as
product terms in psychological research. However, these effects are oftentimes difficult to
replicate, they often make the model unstable and they lead to overfitting— particularly when
observed measures are noisy. A natural response is to omit interaction effects when they
appear unreliable. But what are the consequences of omitting a true interaction effect under
noisy measurement conditions? It is commonly assumed that measurement error simply
attenuates effects toward zero. We show this assumption fails when true interaction effects
exist. Using closed form analytical derivations, we demonstrate that measurement error and
the omission of interaction effects are entangled in the regression, producing a joint bias
which cannot be decomposed into its components and thus cannot be corrected separately.
The consequences are counterintuitive: A model omitting an interaction can simultaneously
be more biased and more stable across repetitions than the correctly specified one. This can
be accompanied by fit metrics so similar that even for infinite samples, the models are barely
distinguishable.

Discussant: Giorgio Spadaccini



Corruption and the dispositional roots of conspiracy beliefs

Pischel, M., Yelbuz, B., Seidl, A., & Hilbig, B. E

Pischel Moritz (RPTU at Landau)

Conspiracy belief poses far-reaching threats to society through erosion of public trust in
institutions and systems. Previous research has established a positive association between
conspiracy belief and aversive personality (i.e. the dark factor of personality). However,
dispositional influences may vary depending on the cross-cultural context. We herein test the
hypothesis that the link between aversive personality and conspiracy belief weakens, or even
disappears, in nations with higher levels of corruption. This was tested using a large, cross-
national sample (N >10,000) spanning 28 countries across all major world regions. Participants
responded to a measure of aversive personality and conspiracy belief. Corruption levels were
operationalized using the Corruption Perceptions Index (Transparency International, 2026).
Multilevel modelling confirmed our hypothesis and further revealed that national corruption
explained almost half of the between-country variation in the association of aversive
personality and conspiracy beliefs. These findings suggest that in high-corruption contexts,
conspiracy belief may become more adaptive and thus less tied to aversive personality traits,
given that systemic corruption increases the plausibility and potential justification of such
beliefs.

Discussant: Felix Kerscher



Correcting moderator effects in meta-analysis when publication bias differs by

moderator level
Franziska Riffer, Robbie van Aert, Marcel van Assen, Jelte Wicherts

Franziska Ruffer (Tilburg University)

Moderator analysis in meta-analysis is commonly used to study whether certain study
characteristics can explain the heterogeneity in effect sizes. Understanding why effect sizes
vary between contexts is important for selecting the right intervention for the right context
and for guiding further research. However, results from moderator analyses may be heavily
biased when publication bias is present.

In a previous simulation study (Riffer et al., in preparation), we identified that popular
publication bias methods, such as selection models (Vevea & Hedges, 1995) and PET PEESE
(Stanley, 2008; Stanley & Doucouliagos, 2014), cannot successfully reduce the bias in
moderator effects in scenarios in which the moderator variable is associated with the amount
of publication bias (differential publication bias) and the residual heterogeneity between
effect sizes is substantial. In practice, the amount of publication bias can differ by moderator
level when comparing, for instance, pre-registered vs non-registered studies (binary
moderator) or studies from different publication years (continuous moderator).

To improve the estimation of moderator effects in the context of differential publication bias,
we extended: (i) the step-function selection model to allow moderator variables in the weight
function, and (ii) the p-uniform* model (van Aert & van Assen, 2026) to the meta-regression
context. The performance of both methods was assessed in an extensive simulation study and
compared to a regular step-function selection model and a mixed-effect meta-regression
model. In this talk, we will present the main results from this simulation study and give
recommendations for applying the different publication bias methods in practice.

Discussant: Giorgio Spadaccini



Valence-dependent reorganization of sequential decision-making: Evidence
from joint modeling of choices and response times

Nicola Schneider (Heidelberg University)

Sequential decisions—where each action both yields an outcome and reshapes the states
available later—have been studied almost exclusively in environments where learners seek
rewards. How outcome valence and feedback completeness restructure the computational
architecture of sequential decision-making remains largely unknown, particularly with respect
to the decision process through which learned values are translated into choices, which choice
data alone cannot resolve. We adapted a two-stage decision-makign task to a 2 x 2 between-
subjects design crossing valence (gain vs. loss) with feedback completeness (partial vs. full; N
= 115), and modeled choices and response times jointly within a reinforcement-learning
diffusion decision model (RL-DDM), alongside a choice-only softmax framework. Within each
framework we compared absolute versus relative value coding. Loss environments favored
relative value coding whereas gain environments favored absolute coding. This
representational distinction proved consequential: under absolute coding, valence appeared
to modulate nearly every learning and decision parameter, but under relative coding these
effects collapsed and concentrated on a single mechanism—the rate at which the context-
dependent reference point was updated. The RL-DDM further localized model-based planning
to partial-feedback conditions, a distinction the softmax framework could not draw. Valence
thus reshapes sequential decision-making chiefly by altering how outcomes are referenced
against learned expectations, rather than by reconfiguring the decision process itself.

Discussant: Yong Zhang

Understand and handle missing data in experience sampling methods (ESM)

Yong Zhang (University of Groningen)

Missing data is a common challenge faced by almost all researchers using ESM. Without
sufficient understanding of why participants miss certain beeps, researchers are at risk of
getting a biased view of the within-person temporal dynamics. | present a series of mixed
methods studies that ask participants (1) the reasons for missing beeps and (2) the missing
values in ESM data collection. Combining both qualitative and quantitative analyses, | reflect
on (1) how to properly analyze ESM data with missingness and (2) how to improve ESM study
designs to minimize (the impact of) missingness.

Discussant: Gustavo Andres Marquez Flores



Bayesian inference for Shapely values of prediction rule ensembles

Giorgio Spadaccini (Amsterdam UMC)

In many prognostic settings, Machine Learning (ML) is gaining increasing popularity in
hypothesis-free discovery of risk (or protective) factors and groups. ML is strong at discovering
nonlinearities and interactions, but this power of ML is compromised by a lack of methods to
reliably infer such effects on a local level. This is needed as the high complexity of both reality
and ML models imply that the influence of risk factors strongly varies across subjects and their
unigue combination of features. While local measures of feature attributions can be combined
with e.g. tree ensembles, uncertainty quantifications for these measures remain only partially
available and oftentimes unsatisfactory. We propose RuleSHAP, a framework for using rule-
based, hypothesis-free discovery that combines sparse Bayesian regression, tree ensembles
and Shapley values to both detect and test complex patterns at the individual level. We
compare our model with linear regression and with state-of-the-art tree ensemble models on
simulated data. Moreover, we apply our machinery to data from an epidemiological cohort to
detect and infer several effects for high cholesterol level and blood pressure. We illustrate
Shapley values and their uncertainties for the most important features, allowing to infer what
is relevant and for whom. From these experiments, we conclude that the combination of rule-
based prediction, the horseshoe prior and our derived Shapley values provides a powerful and

interpretable method that combines the flexibility of tree ensembles with statistical inference.

Discussant: Pepijn Vink



Quantifying Cognitive-.Motor Prioritization in Real and Imagined Timed Up-
and-Go through Dual-Task Effect Battery

Tian Zhou (University of Freiburg)

Cognitive-motor dual-task paradigms provide a framework for investigating the allocation of
limited attentional resources during simultaneous task execution. While overt motor
performance is well-studied, the resource demands of motor imagery especially in young
adult reference remaining a question. We applied a standardised paradigm using the real and
imagined Timed Up-and-Go (TUG) test to compare the attentional costs of real versus
imagined motor execution in healthy young adults. Central to this work is the
operationalization of dual-task interference via the Dual-Task Effect Battery. Rather than
relying on simple performance decrements, we employ a set of derived indices to model
distinct cognitive-motor constructs: the combined Dual-Task Effect is used to estimate overall
interference, while the Modified Attention Allocation Index is utilized to quantify the shift in
prioritization between the motor and cognitive domains. Through two experiments, we
systematically manipulate cognitive load via serial subtraction and motor difficulty through
instructed gait speed and walking distance. We present empirical data on how these
manipulations modulate these indices, exploring whether the mental simulation of motor
sequences competes for the same attentional bottlenecks as physical execution. By modeling
these trade-offs, we aim to determine how the brain prioritizes internal timing over external
motor output under varying levels of task complexity.

Discussant: Annie Johansson



Tracing Working Memory Development in Children Using Large-Scale Adaptive
Learning Data

Seyma Nur Ertekin (University of Amsterdam)

Working memory (WM) develops throughout childhood and is a key predictor of cognitive
abilities. To better understand the trajectory of cognitive development, it is essential to
examine how WM changes during this period. To this end, we analyze data from over 100,000
Dutch primary school children (ages 6—12) who completed a spatial serial recall task within an
adaptive online learning platform.

The platform uses an Elo-based item response framework to dynamically estimate item
difficulty and children's ability, which we leverage, along with the response data, to study WM
development in both cross-sectional and longitudinal analyses. First, using the cross-sectional
data, we show the age-related increase in WM capacity across primary school age and
highlight difficulties with estimating WM capacity based on the set size and structure of the
presented items. Next, we fit longitudinal hierarchical models to examine how WM accuracy
changes over time. Results show positive effects of both within-child maturation and
between-child differences in age at entry, alongside substantial individual variability.
Together, these findings provide valuable insights into WM development in childhood and
demonstrate the potential of adaptive learning platforms as a powerful source of data for
studying cognitive development.

Keywords: Working Memory Development, Adaptive Online Learning, IRT

Discussant: Annie Johansson



The Learning Ising Attitude Model (LIAM): Explaining Attitude Change and
Stability

Iris Smal (University of Amsterdam)

Statistical physics offers powerful tools for modeling attitude networks, capturing how
interconnected beliefs, feelings, and behaviors give rise to stable global attitudes. The Ising
Attitude Model (IAM) formalizes this, explaining how attention directed at an attitude object
temporarily reduces attitudinal entropy, the inconsistency within the network. However, the
IAM leaves a key question unanswered: why do attitudes remain stable even when people are
not actively thinking about them?

We propose that learning is a missing mechanism. By adding Hebbian learning to the IAM, a
process by which connection weights between attitude elements strengthen through
repeated co-activation, the LIAM explains long-term attitude stability. Attention drives short-
term consistency; learning makes that consistency durable. A feedback loop between
attitudinal instability and attention, moderated by attitude importance, makes the process
self-sustaining.

With simulations, we show that Hebbian learning leads to the emergence of structurally
balanced attitude networks, lasting entropy reduction, and importance-dependent resistance
to persuasion. The response to incongruent elements is more nuanced, discriminating
between successful attitude change, unsuccessful attitude change, and persistent
ambivalence.

Discussant: Seyma Nur Ertekin



Triangulating Inattentive Responding: Using Response Processes as a
Qualitative Lens on Quantitative Detection Methods in ESM

Malin Muller (RPTU at Landau)

Background: Detecting inattentive responding in experience sampling methods (ESM) is
essential for ensuring data quality. Therefore, an increasing number of studies are developing
guantitative methods to detect inattentive responding in ESM at the occasion level. However,
recent findings show low alignment between these approaches, raising fundamental
guestions about what these approaches really capture. Evaluating such methods is
constrained by the lack of ground truth in real-world data. Simulation-based validation
therefore requires assumptions about the form of inattentive responding, which remain
uncertain due to the same lack of ground truth. This methodological catch-22 leaves
disagreements among methods unresolved.

Methods: To better understand what the quantitative methods capture, the present project
adopts a mixed-methods approach by incorporating qualitative data on participants’ self-
reported response processes at the measurement occasion level. The collected dataset
comprises more than 4,000 measurement occasions where participants verbally elaborated
on their numerical responses. Specifically, two quantitative models—a multilevel latent profile
analysis (ML-LPA) based on response time, invariability, and consistency indices, and a
dynamic mixture item response theory model—are applied to the ESM data and triangulated
with coded qualitative response processes to provide additional insight into the meaning of
(non-)flagged occasions.

Results: For each quantitative method, we descriptively examine the distribution of response
processes across (non-)flagged occasions, the length of qualitative descriptions (word counts),
and the frequency of response-processes.

Conclusions: This triangulation is expected to clarify the substantive meaning of latent
inattentive responding states derived from two quantitative models in ESM and to illuminate
what (non-)flagged occasions represent.

Discussant: Ward Eiling



