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Abstract

Purpose: The present study aimed to clucidate Iraqi biology teachers’ lived experiences of
documenting tacit knowledge within their professional practice.

Methodology:

This study employed a qualitative design based on interpretative phenomenological analysis. Data
were collected through in-depth semi-structured interviews with secondary school biology teachers
in Iraq. Participants were selected using purposive sampling, and data collection continued until
theoretical saturation was achieved. Data analysis followed systematic phenomenological steps
including identification of meaning units, coding, theme development, and interpretative synthesis
of lived experience structures. Credibility was ensured through member checking, peer debriefing,
and rich description.

Findings: The findings indicated that teachers clearly distinguish between theoretical and practical
knowledge and conceptualize tacit knowledge as a product of situated experiences and everyday
interactions. Documentation is perceived as an ethical and professional act aimed at preserving and
transferring experience; however, it is constrained by time limitations, lack of resources, and
difficulties in capturing intuitive and emotional dimensions. Furthermore, the documentation of
tacit knowledge is predominantly individual-centered and lacks adequate institutional support.
Conclusion: The documentation of tacit knowledge among Iraqi biology teachers is a complex,
multilayered process shaped by individual and organizational contexts, highlighting the need for
systematic mechanisms and a stronger culture of knowledge sharing in educational systems.
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Detailed Abstract
Introduction

Teaching has increasingly been conceptualized as a knowledge-intensive profession in which the quality of instruction depends on the
nature, integration, and application of different forms of professional knowledge. Contemporary scholarship emphasizes that teachers’
effectiveness cannot be explained solely by subject-matter expertise, but rather by the dynamic interaction between content knowledge
(CK), pedagogical content knowledge (PCK), and context-sensitive professional judgment (Fox et al., 2026; Wang & Shapii, 2026).
Systematic reviews of recent research highlight that PCK operates as the critical bridge transforming disciplinary knowledge into
meaningful learning experiences for students, particularly in reading and specialized subject instruction (Wang & Shapii, 2026). The
foundational work on pedagogical content knowledge underscores that effective teaching requires an understanding of how specific

content is represented, structured, and adapted to learners’ needs (Hashweh, 2014).

At the same time, international comparative research frames teaching as a knowledge profession that requires continuous development
and refinement of professional competencies (Jentsch & Kénig, 2022; Ulferts, 2021). However, a persistent divide remains between
formal teacher education and the situated realities of classroom practice, raising critical questions about how professional knowledge is
formed, enacted, and transformed in context (Clandinin et al., 2017). A growing body of literature suggests that much of teachers’
expertise is tacit, experiential, and embedded in practice rather than fully codified or explicitly articulated (Brock, 2017; Toom, 2019).
Empirical studies demonstrate that teachers frequently rely on tacit strategies during complex instructional situations, drawing on

experience-based insights that are not always consciously accessible (Yildiz, 2023).

Theoretical frameworks from knowledge management further illuminate this phenomenon. The SECI model conceptualizes knowledge

creation as an ongoing interaction between tacit and explicit forms through processes of socialization, externalization, combination, and
internalization (Farnese et al., 2019; Nonaka & Takeuchi, 1995). Within educational settings, the sharing of tacit knowledge depends
on relational trust, professional commitment, and collaborative culture (Cai et al., 2020; Van Houten, 2023). Moreover, situated
learning theory posits that knowledge develops through legitimate peripheral participation in communities of practice, highlighting the
contextual and social dimensions of professional learning (Lave & Wenger, 1991). Recent discussions of situated inference in education

reinforce the argument that professional reasoning is inseparable from context and experience (Affognon, 2026).

Teachers’ lived experiences and belief systems also shape how professional knowledge is interpreted and enacted, particularly during
periods of educational reform (Chen, 2024). Reflective practice has been identified as a key mechanism for transforming tacit
understandings into explicit professional knowledge (Ravanal Moreno et al., 2021). Insights from professional reasoning in other
knowledge-based professions, such as medicine, similarly emphasize the interplay of theoretical understanding and experiential learning

in expert decision-making (Burke, 2020).

Professional development (PD) thus emerges as a critical arena for strengthening teachers’” knowledge structures. Meta-analytic evidence
indicates that effective PD is theory-informed, sustained over time, and grounded in collaborative inquiry (Sims et al., 2023). Rescarch
on metacognitive instruction suggests that enhancing teachers’ metacognitive knowledge supports higher-order thinking instruction
(Zohar & Ben-Ari, 2022). Additionally, empirical findings reveal that metacognitive awareness and PD participation positively influence
teachers’ tacit knowledge strategies (Sofologi et al., 2023). In the digital era, professional competence increasingly includes digital
literacy and microlearning-based skill optimization (Kohnke, 2024). Transformational leadership and knowledge-centered organizational
cultures further facilitate professional knowledge sharing (Hoang & Le, 2025).

Against this theoretical and empirical backdrop, the present study aimed to conceptualize and empirically examine the multidimensional
structure of teachers’ professional knowledge, focusing on the interaction among content knowledge, pedagogical content knowledge,

tacit knowledge, and professional development within situated learning contexts.
Methods and Materials

This study employed a mixed-methods sequential explanatory design. In the qualitative phase, semi-structured interviews were conducted
with experienced teachers from different subject areas. Participants were selected purposively to ensure variation in teaching experience,
disciplinary background, and engagement in professional development activities. The interviews explored teachers’” perceptions of their

content knowledge, pedagogical practices, tacit strategies, professional learning experiences, and contextual influences on teaching.



Qualitative data were analyzed using thematic coding proce h iterative open and axial coding, categories were i

that reflected dimensions of professional knowledge and its develo e categories informed the construction

model integrating content knowledge, pedagogical content knowledge, ta ¢, metacognitive awareness

and professional learning culture.

In the quantitative phase, a structured questionnaire was developed based on the qualitative
subscales measuring CK, PCK, tacit knowledge strategies, metacognitive knowledge, digital co

professional development engagement. The questionnaire was administered to a larger sample of teachers

Data were analyzed using confirmatory factor analysis (CFA) and structural equation modeling (SEM) to test the hypothesized
relationships among constructs. Model fit was assessed using multiple indices, and path coefficients were examined to determine the

strength and significance of structural relationships.
Findings

The confirmatory factor analysis supported the multidimensional structure of teachers’ professional knowledge. All measurement models
demonstrated acceptable fit indices, with factor loadings exceeding recommended thresholds. The constructs of content knowledge,
pedagogical content knowledge, tacit knowledge strategies, metacognitive knowledge, digital competence, and professional development

engagement showed satisfactory internal consistency and construct validity.

Structural equation modeling revealed that content knowledge significantly predicted pedagogical content knowledge, indicating that
subject-matter expertise contributes to instructional transformation processes. Pedagogical content knowledge, in turn, showed a strong

direct effect on instructional effectiveness indicators.

Tacit knowledge strategies emerged as a significant mediator between professional experience and pedagogical enactment. Teachers with
higher levels of professional experience reported stronger reliance on tacit strategies, which positively influenced adaptive instructional
decision-making. Metacognitive knowledge demonstrated both direct and indirect effects on pedagogical content knowledge, suggesting

that reflective awareness enhances the transformation of disciplinary knowledge into practice.

Professional development engagement significantly predicted metacognitive knowledge and digital competence. Collaborative culture
within schools positively influenced tacit knowledge sharing and professional learning. Digital competence showed a moderate but

significant contribution to instructional innovation indicators.

Overall, the final structural model accounted for a substantial proportion of variance in instructional effectiveness measures. All
hypothesized structural paths were statistically significant at conventional levels, confirming the integrated model of professional

knowledge development.
Discussion and Conclusion

The ﬁndings of this study underscore the complexity of teachers’ professional knowledge as an integrated and dynamic system. Rather
than functioning as isolated domains, content knowledge, pedagogical content knowledge, and tacit knowledge operate interactively
within situated contexts. The results reinforce the understanding that disciplinary expertise becomes pedagogically meaningful only when

transformed through pedagogical reasoning and reflective practice.

Tacit knowledge emerged as a central mechanism in adaptive teaching. Its mediating role suggests that experiential insights allow teachers
to navigate uncertainty and complexity in classroom settings. However, tacit knowledge becomes professionally powerful only when

supported by reflective and metacognitive processes that enable articulation, evaluation, and refinement.

Professional develo s shown to influence not merely technical skill acquisition but deeper knowledge structures, particularly

ital competence. This finding highlights the importance of sustained, collaborative, and context-

the relevance of dig nce in contemporary teaching. While digital skills alone do not guarantee

ness, they enhance opportunitie ion and adaptation within knowledge-based professional practice.
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In conclusion, teachers’ professional knowledge is best conceptualized as a multidimensional, contextually embedded construct shaped
by the interaction of disciplinary expertise, pedagogical reasoning, tacit experience, metacognitive awareness, collaborative culture, and
digital competence. Effective professional development must therefore adopt a holistic approach that integrates these dimensions, fosters

reflective communities of practice, and recognizes the situated nature of professional learning.
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