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Abstract
This study aimed to design and validate a self-regulated learning training package
based on a causal model and assess its effectiveness in enhancing postgraduate
students’ innovative behavior. A mixed-method exploratory design was adopted. In
the qualitative phase, thematic content analysis identified self-regulated learning
components. In the quantitative phase, a quasi-experimental pretest—posttest design
with a three-month follow-up and control group was conducted. The population
included 528 postgraduate students at llam University (2022-2023). Thirty
volunteers were randomly assigned to experimental (n=15) and control (n=15)
groups. Data were collected using the Innovative Behavior Questionnaire (Janssen,
2000) and the Self-Regulated Learning Questionnaire (Fisher etal., 2013). Analysis
of covariance indicated asignificant difference in posttest innovative behavior scores
between the experimental and control groups after adjusting for pretest scores
(F=214.81, p<0.001), with an effect size of 0.64. Students in the experimental group
showed notable improvement in creativity, idea generation, idea promotion, idea .~ . . Najafinia, A, Jadidi, H., Zandi, F.
realization, and risk-taking compared with the control group. The developed training  (2025). Development and Validation of a Self-
. — . . Regulated Learning Training Package Based on a
package successfully fostered an active, motivational learning environment, causal Model and Its Effectiveness on the
improved self-directed learning skills, and enhanced innovative capabilities among g‘;‘g"r‘lﬁg‘r’fBEﬁ:j‘lg‘r"Lgrnﬁ’ﬁ;‘gg‘;”i“i‘;t”dems
postgraduate students. Employing a causal model facilitated targeting critical factors
influencing innovation, providing a practical strategy to strengthen creative and
innovative competenciesin higher education.
Keywords: Self-Regulated Learning, Innovative Behavior, Causal Model, Higher
Education, Postgraduate Students
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Extended Abstract

Introduction

In contemporary higher education, there is a pressing need to cultivate learners who are both innovative and
capable of directing their own learning processes (Clark, 2021). Traditional teacher-centered approaches are
increasingly insufficient for preparing students to face rapidly evolving academic and professional challenges
(Ahanchian & Asar Rudi, 2015). Self-regulated learning (SRL) has emerged as a critical educational construct,
empowering students to take initiative, plan, monitor, and evaluate their learning while sustaining intrinsic
motivation (Zhu et al., 2022). SRL not only fosters academic performance but also provides a fertile ground
for creativity and innovative behaviors, which are key indicators of adaptability and problem-solving capacity
(Ameli et al., 2021; Choi et al., 2023).

Innovation is recognized as a multidimensional process requiring the generation, promotion, and
implementation of new ideas. It is closely tied to cognitive and emotional processes that help individuals
navigate complex tasks and uncertainty (Gu et al., 2018; Sun et al., 2021). Students who possess advanced
self-management and metacognitive skills are better equipped to produce original solutions and take calculated
risks essential to innovation (Nuryana & Wahyuni, 2025). Higher education institutions must therefore move
beyond knowledge transmission to provide structures that promote autonomy, creativity, and ethical research
practices (Afra et al., 2024; Can & Honca, 2023).

Ethics and information literacy are also deeply intertwined with innovative behavior. In digital and research-
driven environments, students need the capacity to search for, evaluate, and apply reliable information while
adhering to publication and research ethics (Dakhsh et al., 2024; Farokh & Shah Talebi, 2018). Such
competencies foster a trustworthy academic climate where knowledge sharing and collaboration are
encouraged (Rajabali Beglou et al., 2022). Additionally, the innovative organizational climate of universities
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and supportive pedagogical practices contribute to enhancing students’ creative self-efficacy and innovation
(Ebrahimpour et al., 2015; Zahdeh Babolan & Seyed Kalan, 2015). The design of targeted educational
interventions, particularly those grounded in causal models, has been recommended to systematically identify
and strengthen key drivers of SRL and innovation (Fangzhou et al., 2025; Paz-Baruch, 2025).

Despite these insights, there remains a gap in the development of comprehensive training packages explicitly
designed to integrate SRL strategies with the enhancement of innovative behaviors among postgraduate
students. This study addresses this gap by creating and validating a self-regulated learning training package
based on a causal model and empirically testing its impact on students’ innovative behaviors.

Methods and Materials

This study employed a mixed-method exploratory design. In the qualitative phase, thematic content analysis
was applied to identify core components of SRL relevant to postgraduate learners. Insights from the literature
and expert reviews informed the development of a ten-session training package focused on self-management,
motivation, metacognitive control, idea generation, idea promotion, and idea realization.

The quantitative phase used a quasi-experimental pretest—posttest design with a control group and a three-
month follow-up. The statistical population included 528 postgraduate students at Ilam University during the
2022-2023 academic year. Thirty students volunteered through an open call and were randomly assigned to
an experimental group (n=15) and a control group (n=15). The Innovative Behavior Questionnaire by Janssen
(2000) and the Self-Regulated Learning Questionnaire by Fisher et al. (2013) were administered to measure
outcomes. Data analysis included descriptive statistics and inferential tests, particularly analysis of covariance
(ANCOVA), after ensuring assumptions of normality, homogeneity of regression slopes, and equality of
variances.

Findings

Descriptive results indicated that mean scores of self-regulated learning and its subcomponents (self-
management, motivation, and self-control) increased in the experimental group after the intervention.
Innovative behavior scores—including idea generation, idea promotion, and idea realization—also improved
markedly.

ANCOVA results showed a statistically significant difference in posttest innovative behavior between the
experimental and control groups after controlling for pretest scores (F=214.81, p<0.001). The intervention’s
effect size was substantial (12=0.64), suggesting a strong practical impact of the training package. Adjusted
mean innovative behavior scores were higher in the experimental group (M=36.32) compared to the control
group (M=28.43). Assumption testing confirmed no violations of homogeneity of regression slopes or error
variances, validating the use of ANCOVA.

Discussion and Conclusion

The findings demonstrate that a systematically designed SRL training package can significantly improve
postgraduate students’ innovative behaviors. By focusing on self-management, motivation, and metacognitive
regulation, the program enabled learners to assume greater control over their educational journeys, which
translated into creativity and the practical implementation of ideas. These results align with previous evidence
that SRL skills are foundational to deep learning and innovative performance (Choi et al., 2023; Clark, 2021).
The training encouraged autonomy and resilience, echoing findings that self-efficacy and independent
decision-making contribute to sustained engagement and novel problem-solving (Ahanchian & Asar Rudi,
2015; Hosseini Taghdehi & Salehi, 2018).

The incorporation of motivational strategies was critical to the program’s success. By fostering intrinsic
motivation and goal orientation, the intervention protected students from academic burnout and sustained their
creative effort, consistent with the role of motivation identified in self-directed learning and innovation
(Nuryana & Wahyuni, 2025). Additionally, embedding emotional and cognitive aspects of creativity
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supported the emergence of original solutions, reflecting evidence that emotional creativity enriches
engagement and adaptive problem-solving (Gu et al., 2018; Sun et al., 2021).

Another notable contribution of this work lies in integrating ethical and information literacy perspectives. By
training students to critically evaluate and responsibly use information, the program indirectly supported an
innovative climate. This echoes the argument that adherence to research ethics and high-quality publication
standards enhances trust and collaboration, prerequisites for knowledge creation (Afra et al., 2024; Can &
Honca, 2023; Dakhsh et al., 2024). Moreover, fostering knowledge sharing and a learning-oriented
organizational climate, as suggested by prior studies, proved instrumental to innovation (Farokh & Shah
Talebi, 2018; Rajabali Beglou et al., 2022).

The use of a causal model for program development further strengthened its impact. By explicitly mapping
relationships among motivational, cognitive, and contextual factors, the design ensured targeted and effective
interventions. This approach corresponds with recommendations for using evidence-based modeling to
optimize educational innovation strategies (Fangzhou et al., 2025; Jeon, 2025; Paz-Baruch, 2025).

Overall, this research provides a robust framework for promoting innovation in higher education. It suggests
that when universities invest in structured SRL development that integrates motivational, metacognitive, and
ethical dimensions, students are better prepared to generate and implement creative ideas. Such efforts can
contribute to building a workforce capable of navigating complexity and driving scientific, economic, and
social progress.

The study’s implications extend to curriculum developers, faculty, and policy-makers seeking practical
solutions to strengthen innovation among graduate students. By combining SRL training with institutional
support for ethical research practices and knowledge sharing, higher education systems can create learning
environments where creativity and innovation thrive sustainably.
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