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Extended Abstract

Introduction

Understanding the mechanisms underlying human lan- the core process enabling humans to form and apply rela-
guage and cognition has long been a central challenge tional frames in novel contexts. The Hyper-Dimensional

in psychology. Relational Frame Theory (RFT) posits Multilevel (HDML) framework extends RFT by opera-

Arbitrary Applicable Relational Responding (AARR) as tionalizing complexity as a critical dimension influenc-
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ing cognitive processing and relational learning.

Complexity, in this context, quantifies the task’s struc-
tural intricacy through the density, number, and intercon-
nections of its relational components, directly correlating
with augmented cognitive load and heightened working
memory requirements. While previous studies have ex-
plored the role of complexity in relational learning, the
dynamic interaction between complexity and repeated
exposure over time remains underexplored. This study
aimed to investigate how complexity moderates the ef-
fects of repeated measurement on AARR performance
within a dynamic, clinically relevant paradigm.

By examining changes in RT and accuracy across two
measurement points, the research sought to uncover how
complexity behaves in accordance with changes in tem-
poral variables. The findings contribute to the develop-
ment of more effective interventions in clinical and ed-
ucational settings by highlighting the differential impact
of complexity on cognitive processes. Additionally, the
study aligns with recent calls for more ecologically val-
id and functionally dynamic paradigms in RFT research,
emphasizing the importance of contextual and temporal

factors in shaping relational responding.

Methods

Sixty native Persian-speaking participants were recruited
from the Karaj Campus of Kharazmi University using fly-
ers and were randomly assigned to either a Low or High
complexity condition. The study employed a between-sub-
jects design, with each participant completing the task un-
der only one complexity condition. Each participant re-
ceived a gift card valued at 1,000,000 IRR (approximately
1.5 USD) as compensation for participation.

The experimental paradigm was based on the Implicit
Relational Assessment Procedure (IRAP), using sym-
bolic stimuli (e.g.,*)))”, “!!!”’) and contextual cues (OST,

UNR, ALB) to elicit relational responding. Complexity

was manipulated by introducing a new relational ele-
ment (“+++”) and varying the relational structure (e.g.,
E>A=B>C=D for low complexity vs. A=B>E>C=D for
high complexity).

Performance was assessed at two consecutive measure-
ment points (Setl and Set2) to examine the effects of
repeated exposure. A total of 5,077 trials were collected
and analyzed using Generalized Linear Mixed Models
(GLMM) in SPSS. The primary measures were RT and
accuracy. RT was modeled using a Gamma distribution
with a log link function, while accuracy was modeled us-
ing a binomial distribution with a logit link function. Fixed
effects included measurement point, complexity, and their
interaction. Random intercepts were included for partic-
ipant ID to account for individual variability. The study
was conducted in a controlled laboratory environment us-
ing a standardized computer setup to ensure consistency
in stimulus presentation and response recording.

All participants provided informed consent, and the study
was approved by the Institutional Review Board (IRB)
of the Kharazmi University. The experimental procedure
was designed to mimic clinical simulation, allowing for
the assessment of relational learning in a context that

closely resembles real-world cognitive demands.

Results

Descriptive statistics were calculated for participants’
performance across the four experimental conditions
(ComplexityxMeasurement Point). Overall, accuracy
was relatively high in the first measurement point, but a
general decline in accuracy was observed in the second
measurement. RT, on the other hand, showed a clear pat-
tern of variation across conditions, with notable differ-
ences between low and high complexity trials.

To further examine the effects of complexity and re-
peated measurement on performance, GLMM were

employed. The final model estimates are summarized
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in Table 1. The analysis revealed a significant interac-
tion between measurement point and complexity for RT
(B=0.260, SE=0.030, t=8.67, P<0.001). Simple slopes
analysis indicated a crossover pattern: In low-relation-
al-complexity trials, RT increased from Setl (M=3.89
ms) to Set2 (M=4.28 ms), while in high-relational-com-
plexity trials, RT decreased from Setl (M=4.12 ms) to
Set2 (M=3.49 ms).

These findings suggest that repeated exposure to high-re-
lational-complexity tasks leads to improved processing
efficiency, whereas low-relational-complexity tasks may
result in a decline in performance over time.

In contrast, the main effect of Measurement Point was
significant for accuracy (p=-1.243, SE=0.149, z=-8.34,
P<0.001), indicating a general decline in accuracy at
the second measurement point. However, neither the
main effect of Complexity (B=-0.038, SE=0.186, z=-
0.20, P=0.837) nor the interaction between Complexity
and Measurement Point (=-0.187, SE=0.179, z=-1.05,
P=0.291) reached statistical significance for accuracy.
These results highlight the differential impact of com-
plexity on processing speed versus accuracy, with com-
plexity playing a more pronounced role in modulating RT
than in influencing accuracy.

The observed patterns suggest that high-relational-com-
plexity tasks may initially impose a greater cognitive load
but allow for more substantial improvements in efficien-
cy through repeated exposure. In contrast, low-relation-
al-complexity tasks may become less engaging over time,
leading to a decline in performance. These findings sup-
port the HDML framework’s assertion that complexity is

a dynamic and modulatory factor in relational learning.

Conclusion
The observed crossover interaction in RT provides strong
evidence that Complexity moderates the effect of repeat-

ed measurement on processing efficiency. The findings

suggest that complexity is not merely a passive charac-
teristic of the task but an active determinant of cognitive
demand and adaptive potential.

The differential patterns observed in low- and high-re-
lational-complexity conditions indicate that individuals
may engage in distinct adaptive processes depending on
the relational demands of the task. Specifically, repeated
exposure to high-relational-complexity tasks appears to
facilitate the development of more efficient processing
strategies, whereas low-relational-complexity tasks may
lead to a decline in performance over time.

These results have significant implications for the de-
sign of relational learning interventions, particularly in
contexts where cognitive flexibility and adaptability are
critical. Future research should explore the mechanisms
underlying these adaptive processes and investigate how
they can be optimized through targeted training and con-
textual manipulation to design more effective cognitive
interventions. Additionally, the study highlights the im-
portance of using ecologically valid paradigms, reflect-
ing the dynamic and interactive nature of real-world ther-
apeutic settings.

By incorporating repeated measurement and complexi-
ty manipulation, this research contributes to the growing
body of evidence supporting the HDML framework and its

potential applications in clinical and educational settings.
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