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Abstract:

The present study was conducted with the aim of proposing a model for the development of professional creativity among secondary school
mathematics teachers in Irag. This research is considered a descriptive-survey study in terms of data collection method, and an applied
research with a mixed-methods approach in terms of purpose. In the first phase of the study (qualitative section), the statistical population
consisted of education experts and specialists in related fields from the faculties of educational sciences and educational management at
universities across Irag. Using purposive sampling and based on theoretical saturation, a total of 12 individuals were selected as the sample.

In the quantitative section, the statistical population included all currently active secondary school mathematics teachers in Wasit Province,
Iraq. Based on the Krejcie and Morgan sampling table and using a combined sampling method (cluster-stratified), 246 mathematics teachers
were selected as the statistical sample. The data collection instrument in the qualitative section was a semi-structured interview, whose
validity was confirmed through member checking and peer review. In the quantitative section, a researcher-made questionnaire consisting of
51 items was used for data collection. The validity of the questionnaire was assessed based on the opinions of experts and faculty members,
and its reliability was confirmed using Cronbach's alpha, which was calculated at 0.870 for the entire instrument. In general, at the descriptive
statistics level, frequency distribution tables and charts, mean, and standard deviation were employed. In the qualitative section, coding
methods and direct quotations were used, while in the quantitative section, inferential statistical methods such as the t-test and structural
equation modeling (SEM) were applied. The software used for data analysis included SPSS, LISREL, and AMOS. According to the findings,
the most significant components of professional creativity among mathematics teachers in Iraq were identified under two main dimensions:
school-level (6 dimensions) and teacher-level (7 dimensions). These indicators were categorized into two groups: school-level factors (21
indicators) and teacher-level factors (24 indicators). In the structural section, the measurement model for the research variables demonstrated
good model fit and was validated.
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Extended Summary

Introduction
In the 21st century, professional creativity is no longer a desirable attribute but a fundamental necessity for educators,

especially in mathematics education. In response to the evolving demands of global education systems, teachers are expected
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to not only convey knowledge but also to foster critical thinking, problem-solving, and innovation in their students. Within this
context, creativity has emerged as a core competency that contributes to enhanced instructional quality, student engagement,
and educational reform (Kasirer & Shnitzer-Meirovich, 2021; Setiawan et al., 2020). Particularly in mathematics teaching,
creative instruction plays a crucial role in facilitating conceptual understanding and cultivating abstract reasoning skills among
students (Bicer et al., 2024; Hadar & Tirosh, 2019). The importance of mathematical creativity in curriculum design and teacher
practice has been emphasized in recent literature as a means of transforming rigid and procedural learning into meaningful and
flexible educational experiences.

Despite its recognized importance, professional creativity among secondary mathematics teachers is often underdeveloped,
especially in educational systems that are traditionally content-centered and examination-driven. In Iraqg, the educational system
has faced substantial challenges over the past decades, including outdated instructional practices, insufficient teacher training
programs, limited access to digital resources, and a lack of structured policy frameworks to support creative pedagogy
(Mozaffarzadeh & Abbasi, 2022; Siregar, 2023). In such contexts, the ability of teachers to act as creative professionals is
contingent not only on their personal competencies but also on institutional support and policy coherence. This dual-layered
foundation—individual teacher characteristics and school-level conditions—is critical to understanding the dynamics of
professional creativity in teaching (Rahbar et al., 2022; Shah Rostam Beig, 2022).

Professional creativity is shaped by several interconnected dimensions. At the teacher level, research has emphasized the
role of self-efficacy, cognitive flexibility, emotional engagement, and intrinsic motivation in enabling teachers to adopt creative
strategies in their instruction (Kong & Chang, 2019; Paek & Sumners, 2019). Moreover, the effective use of technological tools,
aesthetic sensitivity, and openness to new pedagogical approaches significantly enhance a teacher's creative capacity (Damanik,
2024; Orkibi & Ram-Valson, 2019). On the institutional level, leadership style, professional development opportunities,
availability of teaching materials, and the organizational climate are considered essential facilitators or inhibitors of teacher
creativity (Khodabandeh Baigi & Sharifi, 2021; Rastgar et al., 2018).

Prior studies have consistently pointed to the necessity of an integrative model that can guide the development of
professional creativity in specific teaching domains. For instance, (Saeedi, 2022) demonstrated that student creativity is
strongly linked to the creativity of their teachers, making it imperative to explore frameworks that enable teachers to flourish
as creative professionals. Similarly, (Asad et al., 2021) stressed the need for conceptual models that embed creativity within
professional development systems. While various models have been proposed across different cultural and institutional settings,
there remains a significant gap in contextualized models that are specifically tailored to Iragi secondary education, particularly
in the subject of mathematics. Addressing this gap, the present study aims to design and validate a model for developing the
professional creativity of secondary mathematics teachers in Irag, taking into account both school-level and teacher-level
determinants.

Methods and Materials

This study adopted a mixed-methods exploratory design comprising qualitative and quantitative phases. In the qualitative
phase, in-depth semi-structured interviews were conducted with 15 educational experts, including university professors and
curriculum specialists, selected through purposive sampling until theoretical saturation was achieved. The qualitative data were
analyzed using open, axial, and selective coding methods to extract major themes and subthemes relevant to professional

creativity. These themes were then used to construct the initial framework for the quantitative instrument.
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In the quantitative phase, the statistical population consisted of all active secondary mathematics teachers in Wasit Province,
Iragq. Based on Krejcie and Morgan's sampling table and employing a cluster-stratified sampling method, 246 participants were
selected. A researcher-developed questionnaire with 51 items was constructed based on the qualitative findings. Its content
validity was confirmed by experts in the field, and its reliability was established through Cronbach’s alpha coefficient, which
was calculated at 0.870. The quantitative data were analyzed using descriptive statistics, one-sample t-tests, and structural
equation modeling (SEM) with the support of SPSS, LISREL, and AMOS software.

Findings

The results indicated that the construct of professional creativity among Iraqi mathematics teachers is comprised of two
primary dimensions: school-level factors and teacher-level factors. The school-level dimension included six major
components—professional development programs, collaborative learning communities, access to resources, policy and
administrative support, support networks, and school leadership roles—comprising a total of 21 measurable indicators. The
teacher-level dimension comprised seven components—cognitive skills, creative teaching strategies, ethical teaching methods,
intrinsic motivation, personality traits, technological competencies, and evaluative practices—represented by 24 specific
indicators.

Statistical analyses demonstrated that all identified components scored significantly above the theoretical mean of 50,
indicating their substantial presence and relevance in the target population. Structural equation modeling confirmed the
goodness-of-fit for the proposed measurement model, validating the theoretical structure derived from the qualitative phase.

Discussion and Conclusion

The results of this study underscore the multifaceted nature of professional creativity in secondary mathematics education.
The two-dimensional framework—comprising school-level and teacher-level factors—provides a comprehensive lens for
understanding how creative capacities can be cultivated in educators. At the school level, elements such as professional
development opportunities, resource allocation, supportive leadership, and collaborative communities emerged as pivotal
enablers. These findings reinforce the idea that creativity is not an isolated trait but a socially and structurally influenced
practice. Schools that invest in continuous professional learning and foster a culture of innovation are more likely to nurture
creative teaching behaviors among their staff.

At the teacher level, the findings highlight the central role of internal dispositions such as cognitive flexibility, intrinsic
motivation, and technological fluency. Teachers who engage in reflective practices, remain open to pedagogical innovation,
and possess a strong sense of purpose tend to adopt more creative approaches in their classrooms. This suggests that fostering
professional creativity requires a balance between external support and internal development. The interplay between
institutional infrastructure and individual agency becomes the cornerstone of effective creative teaching.

This model contributes to the field of teacher education by offering a context-specific and empirically validated structure
that policymakers, school administrators, and teacher training institutions in Iraq can utilize to enhance the professional
creativity of mathematics teachers. By identifying and categorizing both environmental and personal enablers, the model

provides a practical framework for designing targeted interventions and reforms.
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