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Abstract

Purpose: This study aimed to design and evaluate an Al-based intelligent knowledge management model for
enhancing elementary school teachers’ teaching performance, with particular emphasis on tacit knowledge
extraction and sharing.

Methodology: This applied-developmental study employed an exploratory sequential mixed-methods
design. In the qualitative phase, 18 experts in knowledge management, educational technology, artificial
intelligence, educational management, and primary education, together with experienced primary-school
teachers and administrators in Tehran, were selected through purposive sampling until conceptual saturation
was reached. Data were collected through semi-structured interviews and analyzed using thematic analysis in
MAXQDA. In the quantitative phase, 384 public primary-school teachers in Tehran were selected using
multistage cluster sampling. A researcher-developed questionnaire derived from the qualitative findings was
used. Measurement quality was assessed through factor loadings, Cronbach’s alpha, rho_A, composite
reliability, average variance extracted, and HTMT. The structural model was tested using partial least squares
structural equation modeling with 5,000 bootstrap resamples in SmartPLS.

Findings: Al infrastructure and readiness positively predicted tacit knowledge extraction (f = 0.418, p <
0.001), while managerial support and knowledge-sharing culture also significantly predicted tacit knowledge
extraction (§ = 0.291, p < 0.001). Tacit knowledge extraction significantly influenced intelligent knowledge
coding and organization (§ = 0.604, p < 0.001), which in turn predicted knowledge storage and retrieval (8
=0.537, p <0.001). Knowledge sharing significantly predicted professional learning and collaboration (§ =
0.566, p < 0.001), and professional learning influenced knowledge application for teaching improvement (3
= 0.481, p < 0.001). The strongest path was from knowledge application to teaching performance ( =
0.652, p < 0.001). The model explained 68.4% of the variance in teaching performance and demonstrated
satisfactory fit (SRMR = 0.056, NFI = 0.918).

Conclusion: The findings indicate that Al can meaningfully improve elementary teachers’ teaching
performance when embedded within an integrated knowledge management system that facilitates the
extraction, organization, storage, sharing, and practical application of teachers’ tacit and professional

knowledge.
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Detailed Abstract
Introduction

The rapid expansion of artificial intelligence (Al) has transformed the conceptual and operational foundations of teaching, professional
learning, educational decision-making, and knowledge creation in schools. Alis increasingly being used not merely as a technological tool
for automating instructional tasks, but as a cognitive and organizational infrastructure capable of supporting lesson planning, learning
analytics, personalized instruction, assessment, feedback, content generation, and professional decision-making. This transformation is
particularly important in primary education, where teachers continuously make context-sensitive decisions concerning instructional
pacing, classroom management, individual differences, student motivation, formative assessment, and communication with families.
Recent evidence indicates that primary-school teachers recognize both the opportunities and challenges associated with Al and that
successful educational implementation depends substantially on teachers’ perceptions, technological preparedness, and professional
capacity (Dumalasa, 2026; Zare-Nasab & Jame-Bozorg, 2025). Accordingly, the effectiveness of Al in education should not be
evaluated solely in terms of technological availability; rather, attention should be directed toward the mechanisms through which Al can

strengthen teachers’ professional knowledge and translate accumulated experience into improved instructional practice.

Teachers’ readiness to use Alis a multidimensional construct involving technological knowledge, pedagogical competence, attitudes, self-
efficacy, digital literacy, trust, and actual experience with intelligent systems. Research has shown that teachers” knowledge, attitudes,
and practices are significantly associated with their readiness to integrate Al into classroom activities (Fteiha et al., 2025). Similarly,
technological pedagogical content knowledge readiness and attitudes toward Al constitute important prerequisites for the meaningful
integration of intelligent technologies in K—12 settings (Yue et al., 2024). Digital literacy and prior Al use can further facilitate teachers’
intentions to learn about and employ Al-supported educational applications (Kurdal & Kaplan, 2026). At the same time, teaching
efficacy, goal orientation, anxiety, and trust influence teachers’ willingness to adopt Al-based teaching-analysis systems (Wang & Han,
2025). These findings collectively suggest that Al adoption is embedded within a broader professional and organizational system rather

than being a simple consequence of access to technology.

One of the most important yet comparatively underexplored dimensions of this transformation concerns teachers’ professional
knowledge. A considerable proportion of teaching expertise exists as tacit knowledge: experiential, context-dependent, and often
difficult-to-articulate knowledge acquired through repeated interaction with students and instructional situations. Such knowledge
includes intuitive classroom judgments, strategies for responding to behavioral difficulties, methods of explaining difficult concepts,
approaches to recognizing misunderstandings, adaptations for individual differences, and practical solutions developed over years of
teaching. The emergence of Al is changing the structure and representation of teachers’ professional knowledge and creating new
possibilities for capturing and reorganizing experience-based knowledge (Akrami & Ghaderi, 2024). However, systematic reviews have
also identified challenges involving professional competence, ethical concerns, data security, algorithmic bias, and the potential erosion
of teachers’ autonomous judgment (Matlabi Nejad et al., 2023). Thus, an effective Al-based system should reinforce rather than replace

teachers’ professional agency.

Knowledge management provides a suitable conceptual framework for addressing this issue because it focuses on identifying, acquiring,
organizing, storing, retrieving, sharing, and applying individual and organizational knowledge. Evidence from educational contexts
indicates that knowledge-management maturity is associated with teachers’ professional performance (Yousefi et al., 2024), while
knowledge-management practices can improve the quality of work among primary-school teachers (Soleimani & Bazyar, 2025). Al can
potentially expand these processes by analyzing teachers’ narratives, instructional reports, reflections, professional interactions, and
problem-solving experiences and subsequently transforming previously dispersed tacit knowledge into searchable and reusable
organizational knowledge. Such an approach is consistent with human-Al collaborative teaching, in which generative Al operates as a
cognitive collaborator rather than a substitute for the teacher (Guberina & Prochazka, 2026). It also corresponds with the educator-
in-the-loop perspective, which emphasizes intentional human oversight, professional interpretation, and preservation of educators’

decision-making authority (Gheihman et al., 2026).

The effectiveness of this process also depends on teacher agency, self-efficacy, and opportunities for professional learning. Al can

strengthen teacher agency when educators retain the capacity to interpret, challenge, modify, and contextualize technologically generated
recommendations (Wang et al., 2025). Teachers’ self-efficacy has likewise been associated with successful Al integration in instructional

settings (Yehya et al., 2025), and Al literacy and self-efficacy have been identified as mechanisms contributing to behavioral intentions



to use Al in teaching (Zhu & Siquan, 2025). Moreover, AFF

feedback, reflective practice, collaboration, and continuous professio

cacher professional development may facilitate pe

Tan et al., 2025). Preparing teacher.

nding, critical evaluation

therefore requires more than technical training and should include pedagog

apply technological knowledge in authentic instructional environments (Lee & Pe

contribute to creativity, problem-solving, and teamwork when implemented within

Moghaddam & Doulikhani, 2025).

rofessional ethics,

Despite these opportunities, responsible implementation requires attention to assessment validity, data gove
legal awareness, and risk management. Teachers may value Al-assisted assessment and feedback while simultancously expressing concerns
regarding reliability, transparency, and preservation of human professional judgment (Sadigova et al., 2026). Legal knowledge and
risk-management challenges among Iranian teachers also indicate that technological innovation must be accompanied by clear governance
structures, privacy protections, and professional safeguards (Ghorbani Asiabar et al., 2025). More broadly, structured educational
interventions demonstrate that systematic knowledge development can improve teachers’ professional competencies across specialized
domains (Subramanian, 2024). Nevertheless, a major gap remains in integrating these strands into a unified model explaining how Al
infrastructure can facilitate tacit knowledge extraction, intelligent knowledge organization, storage and retrieval, knowledge sharing,
professional learning, knowledge application, and ultimately teaching performance. Therefore, the present study aimed to design and
evaluate an Al-based intelligent knowledge-management model for enhancing primary-school teachers’ teaching performance, with

particular emphasis on the extraction and sharing of tacit knowledge.
Methods and Materials

This applied-developmental study employed an exploratory sequential mixed-methods design consisting of qualitative and quantitative
phases. In the qualitative phase, participants included university faculty members and specialists in knowledge management, educational
technology, artificial intelligence in education, educational management, and primary education, together with experienced primary-
school teachers and school administrators in Tehran. Participants were selected through purposive sampling with maximum variation,
and sampling continued until conceptual saturation was reached. A total of 18 experts participated in semi-structured interviews.
Eligibility criteria included at least a master’s degree in a relevant field, a minimum of eight years of professional or research experience
in education, educational technology, or knowledge management, familiarity with teaching processes and school environments, and
willingness to participate. Interviews lasted approximately 45—70 minutes, were recorded with participants’ consent, transcribed
verbatim, and analyzed using thematic analysis with MAXQDA. Credibility was strengthened through member checking, expert review,

constant comparison, and examination of coding consistency.

The quantitative phase was conducted among primary-school teachers employed in public schools in Tehran during the 2026—2027
academic year. A final sample of 384 teachers was selected through multistage cluster sampling. The 22 educational districts of Tehran
were first classified into northern, southern, eastern, western, and central geographical zones. Educational districts and schools were then
randomly selected from these zones, and eligible teachers were recruited proportionally. Data were collected using a researcher-
developed questionnaire derived from the qualitative findings and theoretical framework. The instrument assessed Al infrastructure and
readiness, tacit knowledge extraction, intelligent knowledge coding and organization, knowledge storage and retrieval, knowledge
sharing and exchange, professional learning and collaboration, managerial support and knowledge-sharing culture, knowledge application
for teaching improvement, and teaching performance. Items were rated on a five-point Likert scale. Content and face validity were
evaluated by 12 experts, and the preliminary instrument was pilot-tested with 40 primary-school teachers outside the main sample.
Measurement reliability and validity were evaluated through factor loadings, Cronbach’s alpha, rho_A, composite reliability, average

variance extracted, and the heterotrait-monotrait ratio.

Quantitative data were zed using descriptive statistics and partial least squares structural equation modeling. Preliminary analyses

istributional characteristics, and multicollinearity. The measurement model was assessed before testing
significance of path coefficients was examined using bootstrapping with 5,000 resamples.

valuated using R?, f2, and Q? indices, while overall model fit was assessed using SRMR

preliminary an analyses, whereas SmartPLS was employed for measurement and structural model
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Among the 384 participants, 236 teachers were female (61.5%) and 148 were male (38.5%). The mean age was 40.18 £ 7.86 years, and
the mean teaching experience was 13.72 & 6.84 years. Most participants held either a bachelor’s degree (55.5%) or a master’s degree
(41.1%), and 56.5% reported more than five years of experience using digital technologies for instructional purposes. Mean scores for
all study constructs exceeded the midpoint of the five-point scale. Teaching performance obtained the highest mean score (4.02 £ 0.55),
followed by knowledge application for teaching improvement (3.96 £ 0.57), knowledge sharing and exchange (3.91 £ 0.58), and
professional learning and collaboration (3.88 £ 0.60). Managerial support and knowledge-sharing culture showed the lowest mean score
(3.65 £ 0.68), although it remained above the scale midpoint.

The measurement model demonstrated satisfactory psychometric properties. Standardized factor loadings ranged from 0.707 to 0.889.
Cronbach’s alpha coefficients ranged from 0.862 to 0.921, rho_A values ranged from 0.868 to 0.925, and composite reliability values
ranged from 0.901 to 0.936. Average variance extracted ranged from 0.615 to 0.687, confirming convergent validity. ALl HTMT values
were below 0.85, with the highest value of 0.824 observed between knowledge application for teaching improvement and teaching
performance, supporting discriminant validity.

Structural model analysis showed that Al infrastructure and readiness significantly predicted tacit knowledge extraction (f = 0.418, t =
8.894, p < 0.001), while managerial support and knowledge-sharing culture also positively influenced tacit knowledge extraction (f =
0.291, t = 5.596, p < 0.001). Tacit knowledge extraction had a strong positive effect on intelligent knowledge coding and organization
(B=10.604, t = 14.732, p < 0.001), which subsequently predicted knowledge storage and retrieval (8 = 0.537, t = 12.205, p < 0.001).
Knowledge storage and retrieval positively affected knowledge sharing and exchange ( = 0.329, t = 6.714, p < 0.001), while managerial
support and knowledge-sharing culture also directly influenced knowledge sharing ( = 0.274, t = 5.957, p < 0.001). Knowledge sharing
strongly predicted professional learning and collaboration (B = 0.566, t = 13.163, p < 0.001). Professional learning and collaboration
subsequently predicted knowledge application for teaching improvement (§ = 0.481, t = 10.689, p < 0.001), while tacit knowledge
extraction also exerted a direct effect on knowledge application ( = 0.246, t = 5.125, p < 0.001).

Knowledge application for teaching improvement was the strongest direct predictor of teaching performance (B=0.652,t=17.158, P
< 0.001). Professional learning and collaboration also significantly predicted teaching performance (8 = 0.214, t = 5.220, p < 0.001).
In contrast, the direct effect of Al infrastructure and readiness on teaching performance was statistically significant but comparatively
weak ( =0.083, t = 2.128, p = 0.034). The model explained 54.8% of the variance in tacit knowledge extraction, 36.5% in intelligent
knowledge coding and organization, 28.8% in knowledge storage and retrieval, 51.2% in knowledge sharing and exchange, 32.0% in
professional learning and collaboration, 59.4% in knowledge application for teaching improvement, and 68.4% in teaching performance.
Q? values were positive for all endogenous constructs and ranged from 0.171 to 0.438, with teaching performance obtaining Q? = 0.438.
The effect of knowledge application on teaching performance was large (f2 = 0.563), whereas the effects of professional learning and Al
infrastructure on teaching performance were smaller. Overall model fit was satisfactory, with SRMR = 0.056 and NFI = 0.918.

Discussion and Conclusion

The findings demonstrate that Al can contribute to improved teaching performance primarily when it is embedded within a coherent
knowledge-management architecture rather than implemented as an isolated technological intervention. The relatively weak direct path
from Al infrastructure to teaching performance is particularly informative. It indicates that providing schools with intelligent tools and
digital infrastructure alone is insufficient to generate substantial instructional improvement. Instead, Al appears to exert its principal
influence by enabling teachers’ experiential knowledge to be extracted, transformed into structured knowledge, stored, retrieved,

exchanged, interpreted collaboratively, and ultimately applied in classroom practice.

Tacit knowledge extraction emerged as a central mechanism in the proposed model. Teachers possess a substantial body of experience-
based knowledge that is rarely represented in formal curricula, guidelines, or conventional databases. The strong relationship between
tacit knowledge extraction and intelligent knowledge coding suggests that Al-based systems can become educationally valuable when they
capture teachers’ contextual judgments, successful practices, problem-solving strategies, and professional reflections and convert them
into reusable organizational knowledge. In turn, the relationships among knowledge organization, storage, retrieval, and sharing
demonstrate that the value of knowledge depends not merely on its existence but on whether it is accessible at the appropriate time and

in a form that can be meaningfully used by other teachers.

The results further highlight the social and organizational dimensions of intelligent knowledge management. Managerial support and a

knowledge-sharing culture influenced both tacit knowledge extraction and knowledge sharing, indicating that teachers’ willingness to



externalize professional experience depends on trust, organiza t, and an environment in which knowledge exchan

ing on professional learning and collabor

rather than perceived as an evaluative threat. The strong effect of kno

the importance of schools as professional learning communities in which A ther than replaces, interacti

Most importantly, knowledge application for teaching improvement was the stronges
for a substantial proportion of the model’s explanatory power. This finding clarifies that the
knowledge-management system should not be the volume of information collected, the frequency
of algorithms. Its educational value should instead be judged by whether teachers can transform accessib
planning, instructional adaptation, classroom management, assessment, feedback, and responses to individual ledfner needs. The model
explained 68.4% of the variance in teaching performance and demonstrated satisfactory predictive relevance and overall fit, supporting
its potential as an integrated framework for understanding the relationship between Al, knowledge processes, and instructional

effectiveness.

In conclusion, the proposed model conceptualizes Al as an enabling infrastructure within a broader cycle of professional knowledge
management. Effective improvement in primary-school teaching occurs when Al supports the extraction of teachers’ tacit knowledge, its
intelligent organization and retrieval, its exchange among colleagues, and its transformation into collaborative professional learning and
actionable instructional knowledge. Therefore, educational policymakers and school administrators should avoid technology-centered
implementation strategies and instead develop Al-supported knowledge ecosystems that preserve teacher agency, encourage professional
collaboration, protect knowledge ownership and data privacy, and prioritize the practical use of shared professional knowledge. The
findings suggest that the most sustainable contribution of Al to primary education may lie not in replacing teachers’ expertise, but in

making that expertise more visible, transferable, cumulative, and usable across the educational organization.
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