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ARTICLE INFO ABSTRACT

Keywords: This study examined the relationship between artificial intelligence and
artificial intelligence, protean problem-solving skills and to evaluate the moderating role of protean talent
talent, problem solving skill, among educational staff. A a cross-sectional quantitave suvey design was

Sanandaj Education Department,
partial least squares structural
equation modeling

employed, and a questionnaire-based survey method. The statistical population
consisted of principals, assistant principals, and teachers in lower and upper
secondary schools in the city of Sanandaj during the 2025-2026 academic year,
and a sample of 220 participants were selected using stratified random
sampling. The psychometric properties of the instrument were assessed and
confirmed through factor loadings, Cronbach’s alpha, composite reliability,
content, convergent, and discriminant validity. Data analysis was performed
using partial least squares structural equation modeling. The results indicated
that artificial intelligence had a positive and significant relationship with
problem-solving skills, and protean talent significantly moderated this
relationship, such that at higher levels of protean talent, the effect of artificial
intelligence on problem-solving skills was strengthened. These findings
suggest that explaining and enhancing problem-solving skills in educational
settings cannot rely solely be on technological capacities; rather, it requires
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Extended Abstract
Introduction

In contemporary educational landscapes
characterized by unprecedented technological
acceleration, increasing complexity in learning
processes, and significant resource constraints,
the cultivation of advanced problem-solving
capabilities has become a pivotal determinant of
teacher  effectiveness  and institutional
adaptability. Problem-solving skills, inherently
multidimensional as both cognitive and socio-
behavioral competencies, are crucial for enabling
educators to respond effectively to the
multifaceted challenges of teaching and learning
within rapidly evolving contexts. Modern
pedagogical models emphasize integrating
advanced technological tools, notably artificial
intelligence, into instructional systems to
strengthen the analytical, adaptive, and creative
capacities of learners and instructors alike.
Artificial intelligence, with its ability to deliver
personalized guidance, real-time feedback,
adaptive learning pathways, and rapid data
analytics, has emerged as a transformative force
in educational innovation. Nonetheless, the
successful translation of AI’s potential into
measurable educational outcomes is influenced
by individual-level attributes, including personal
adaptability, motivation, and self-directed
growth capabilities. Against this backdrop,
protean talent—a construct denoting self-
directed career orientation, personal flexibility,
and sustained growth focus—offers a
theoretically and  practically  significant
moderating factor in the Al-problem-solving
skills nexus. Individuals with high protean talent
demonstrate greater adaptability in dynamic
environments, creatively deploy resources, and
maintain goal-directed persistence, thereby
potentiating the impact of technology-based
interventions on their competencies. The present
study is grounded in the positivist paradigm and
aims to empirically investigate the direct
influence of artificial intelligence on problem-
solving skills in an educational context, while
clarifying the moderating role of protean talent.
By integrating adaptive learning theories with the
concept of individual capital, the research seeks
not only to fill empirical gaps in understanding
technology-skill interactions but also to inform
the strategic design of blended educational
models that align technological capacities with
motivational and personal attributes of educators.

Method

Following a quantitative, cross-sectional
approach, the research targeted the total
population of secondary school teachers in

Sanandaj (N=1457). A sample of 220
participants was determined using Cohen’s
formula and selected via stratified random
sampling to ensure demographic and experiential
representation. Data collection was conducted
through a researcher-developed questionnaire,
structured to measure three core constructs:
artificial intelligence (five dimensions derived
from Chen etal., 2022), protean talent (three
dimensions adapted from Roy,2025), and
problem-solving skills (five dimensions based on
Hong et al. 2023). The questionnaire comprised
demographic items (gender, work experience,
age group, employment type, organizational
position, educational qualifications) and 39
substantive items assessed on a five-point Likert
scale (1 = very low to 5 = very high). Content
validity was established via expert review
involving four university faculty members in
management, two experienced school principals,
and two IT specialists; quantitative validation
yielded CVR values between 0.76 and 0.93 and
CVI values between 0.80 and 0.94—both
exceeding established thresholds. Convergent
validity was confirmed using AVE values above
0.50 for all variables, and discriminant validity
was supported by HTMT ratios below 0.90.
Reliability measures yielded Cronbach’s alpha
and composite reliability coefficients above 0.70
for each construct. Data analysis was performed
using Partial Least Squares Structural Equation
Modeling (PLS SEM) via SmartPLS, following
the sequential evaluation of measurement model
fit, structural model fit, and overall model
alignment. The hypothesis testing procedure
included bootstrapping to assess significance
levels. Ethical standards were rigorously upheld,
including informed consent, confidentiality
assurance, and anonymized responses, with
researchers maintaining complete impartiality
across all analytical stages.

Results

The structural equation modeling results
confirmed that artificial intelligence exerts a
positive and statistically significant influence on
problem-solving skills (B=0.153, p<0.005),
demonstrating a moderate effect size (f2=0.154).
Furthermore, protean talent was found to play a
highly significant moderating role, strengthening
the Al—problem-solving relationship (=0.393,
p<0.001) with a large effect size (f*=0.359).
The coefficient of determination for problem-
solving skills was R*=0.385, indicating that
38.5% of the variance in the dependent variable
was explained by Al usage and its interaction
with protean talent. These patterns align with
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prior findings in the literature such as Akin et al.
(2024), Aratijo etal. (2025), and Hong et al.
(2023), reinforcing  that  technological
interventions in education are most effective
when tailored to user attributes and career stage.
The data also affirm broader theoretical
propositions from adaptive learning frameworks
and human capital theory, suggesting that both
cognitive skill development and motivational
self-concept are critical to optimizing
technology-driven learning outcomes.

Discussion and Conclusion

The study substantiates that artificial
intelligence, strategically integrated into
educational practice, enhances problem-solving
skills among teachers, but its efficacy is
significantly amplified when aligned with high
levels of protean talent. By simultaneously
addressing  technological ~and  personal
dimensions, educational systems can cultivate
competencies that are both adaptive to rapid
change and resilient over time. The findings
underscore that the relationship between Al and
cognitive skill development is contingent on
individual  differences,  challenging  the
applicability of uniform intervention models
across diverse educator populations. High Al
utilization among managers reflects a natural
synergy between leadership functions and

technological applications, while elevated
protean talent among master’s degree holders
highlights the influence of advanced academic
preparation on adaptive career orientations.
Superior problem-solving skills in veteran
educators demonstrate the enduring value of
accumulated experiential knowledge.
Collectively, these insights call for a blended
pedagogical design paradigm wherein Al
integration is purposefully matched to educators’
motivational and personal profiles, thereby
fostering sustainable skill development. In
theoretical terms, the research contributes to
closing the gap between technological potential
and practical skill advancement by integrating
the protean talent construct into the technology—
learning discourse. In practical terms, it offers
actionable guidance for policymakers and school
administrators aiming to maximize the returns on
educational technology investments. Future
research should explore longitudinal designs to
capture evolving interactions between Al usage,
protean talent, and cognitive competencies, as
well as investigate these relationships across
different cultural and institutional contexts to
enhance generalizability.

Keywords: artificial intelligence, protean
talent, problem solving skill, Sanandaj Education
Department, partial least squares structural
equation modeling
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