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ABSTRACT

Objective: This study was conducted to elucidate the position, analyze the applications,
and develop a practical guide for the abductive reasoning approach in behavioral
sciences research. By offering an innovative framework, this approach enables a deeper
understanding and more meaningful explanation of the complex and multidimensional
problems in behavioral sciences.

Method: This study was conducted as a systematic documentary review, adhering to
the PRISMA (2020) guidelines. A systematic search of resources in the ScienceDirect,
Scopus, and Google Scholar databases was performed using a comprehensive set of
keywords, leading to the initial identification of 1,526 records. A four-stage screening
process was conducted with independent review by two researchers, ultimately resulting
in the selection and analysis of 62 eligible articles.

Results: The data analysis resulted in the identification and classification of the
applications of abductive reasoning into six principal dimensions: cognitive,
methodological, practical, philosophical, critical, and emerging interdisciplinary. The
results confirm its high efficacy in qualitative, quantitative, and mixed-methods
research. Key strengths include its capacity for creative theorization, in-depth analysis
of phenomena, and methodological flexibility, though challenges such as interpretive
subjectivity remain.

Conclusions: Based on the findings of this review, it can be argued that the integration
of abductive reasoning with novel analytical technologies constitutes an essential step
in advancing the methodology of behavioral sciences research. This convergence not
only unveils new horizons for exploring complex behavioral issues by providing a
unified framework, but also significantly mitigates the inherent limitations of purely
guantitative or gqualitative approaches when confronting ambiguous, multidimensional
research questions.
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Introduction

Abductive reasoning is a cognitive and creative
process central to scientific discovery and the
comprehension of complex phenomena (Peirce, 1960;
Magnani, 2011). It originates from encountering a
specific, unexpected, or unexplained observation and
involves the intelligent synthesis of empirical data with
prior theoretical knowledge to generate novel,
plausible hypotheses (Haig, 2018; Tavory &
Timmermans, 2014). These hypotheses constitute what
is considered the best available explanation for the
puzzling phenomenon. This "best explanation” is not
definitive; rather, it is a logically coherent conjecture
that demonstrates the greatest empirical consistency
and possesses superior predictive power (Reichertz,
2019). The role of abductive reasoning is particularly
vital in fields characterized by complexity, multi-
factorial causality, and high contextual dependency,
such as the behavioral sciences and medicine
(Timmermans & Tavory, 2012; Alvesson & Karreman,
2011). This methodological approach enables
researchers to bridge the gap between empirical
realities and theoretical frameworks when confronted
with ambiguous or limited data, thereby serving as a
dynamic engine for novel idea generation (Gehman et
al., 2018). Consequently, abductive reasoning
functions as an intellectual beacon in the exploratory
process, illuminating unknowns and paving the way for
subsequent systematic testing and theoretical
refinement.

Method
o This systematic review was conducted in
accordance with the PRISMA guidelines (2020
version). A comprehensive search was
conducted across ScienceDirect, Scopus, and
Google Scholar using the core keyword
"abductive reasoning," yielding an initial 1,526
articles. Following the application of
combined keywords and systematic screening,
and after rigorous evaluation based on
predefined inclusion/exclusion criteria (e.g.,
empirical studies applying abduction in

behavioral contexts, interdisciplinary research)
and quality assessment, 62 articles were
deemed eligible for the final systematic
analysis.

o The methodological approach was innovative,
adapting the framework of Materla et al.
(2019) by removing temporal constraints and
incorporating an interdisciplinary focus.
Quality  assurance  strategies  included
triangulation, collaborative peer review, and
interpretive validity checks.

o Figure 1 illustrates the conceptual framework
of the study.

Methodological Innovation
Quantification & Goal Retrieval — |-
Standard Frameworks (PRISMA, Lincoln & Guba) —|-

Research Core: Creative Independence Cycle — L
Multi-stakeholder Data Collection — |-
Technical Analysis — |
Anomaly Identification — L

Theoretical Development — L
Theoretical Retrieval & Hypothesis Generation — |-
Hypothesis Testing with New Data — |-
Grounding Theory Development — L

Research Outputs — L
Deep Phenomenon Determination — |
Practical Guides for Specialists — |
L— Future Research Pathways

Results
The analysis was identified and elaborated on six
core dimensions of abductive reasoning:

e Cognitive: Serves as an engine for theoretical
creativity, enabling the formulation of best-fit
explanations for complex phenomena.

e Methodological: Provides a systematic
strategy for linking empirical data to theory,
facilitating theory generation and selection
among competing explanations.

e Practical: Functions as an instrument for
analyzing complex, multi-layered data,
particularly in qualitative and mixed-methods
studies, aiding in evidence-based theorizing.

e Philosophical: Emphasizes deep explanation
and interpretation, guiding the discovery of
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new, testable theories,
unexpected phenomena.

e Critical: Acknowledges inherent limitations,
including  researcher  subjectivity and
interpretive complexity while affirming its
power for novel theorizing.
The review confirms its high efficacy across
qualitative, quantitative and mixed-methods
designs. A comparative analysis with
deductive and inductive reasoning highlights
abduction's unique strength in fostering
creativity and managing uncertainty. A
practical framework for its systematic
application—from problem identification and
data collection to hypothesis generation,
testing and theory refinement—is presented.

Interdisciplinary (Emerging): Highlights the

expanding application and theoretical development of
abductive reasoning at the intersection with novel
fields such as artificial intelligence and computational
neuroscience, charting new research frontiers.

especially  for

Conclusions

This study examined the foundational role of the
abductive reasoning approach within the methodology
of the behavioral sciences. The findings clearly
demonstrate that this approach is not merely
complementary but plays a central and constructive
role at the core of complex behavioral research
processes. In contrast to inductive logic, which
generalizes patterns from a multitude of observations,
and distinct from deductive logic, which moves from
general theoretical principles to specific conclusions,
abductive reasoning serves as a creative and propulsive
engine. This engine ignites the spark of inquiry in the
face of incongruent and ambiguous phenomena, and
through the intelligent synthesis of empirical data with
prior knowledge, it generates novel hypotheses and
explanations. The power of this approach lies in
providing the "best possible explanation"—a
provisional yet logically coherent conjecture that paves
the way for subsequent systematic investigation.

This capacity becomes particularly vital when
confronting the multi-dimensional and
transdisciplinary issues characteristic of the behavioral
sciences, from complex decision-making processes to
systemic social dynamics. Based on the findings of this
review, it can be argued that the integration of
abductive reasoning with novel analytical technologies
constitutes an essential step in advancing the
methodology of behavioral sciences research. This
convergence not only unveils new horizons for
exploring complex behavioral issues by providing a
unified framework, but also significantly mitigates the
inherent limitations of purely quantitative or qualitative
approaches when confronting ambiguous,
multidimensional research questions.

However, the application of this powerful approach
is not without challenges. Its creative and interpretative
nature can raise concerns regarding subjectivity and
potential bias. Furthermore, the iterative process of
revisiting and testing abductive hypotheses can be
time-consuming and resource-intensive, and the lack of
explicit, globally accepted standards for assessing
validity in this process can sometimes create
ambiguity. The fruitful future of this approach hinges
on acknowledging these challenges and devising
innovative  solutions. The development and
deployment of standardized validation tools, the
integration of advanced digital analysis methods and
big data, and the judicious use of technologies such as
explainable artificial intelligence to enhance qualitative
analysis and identify patterns can significantly increase
the precision, reliability, and applicability of abductive
research.

In conclusion, it can be asserted that the dynamic,
creative, and integrative nature of abductive reasoning
has established it as a fundamental and future-oriented
approach in the behavioral sciences. By placing
"discovery" and "innovative explanation” at the heart
of the research process, this approach opens new
horizons for grappling with the inherent complexity of
human behavior. Despite existing challenges, this
approach's capacity to establish a dynamic equilibrium
between human creativity and methodological rigor, as
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well as between qualitative depth and quantitative
breadth, renders it an indispensable tool for advancing
the frontiers of knowledge across diverse domains
including cognitive psychology, educational sciences,
behavioral technologies, and social studies.
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