~ " DIROSAT

DIROSAT Journal of Education, Social Sciences & Humanities
grtdmachtnasianany Journal website: https://dirosat.com/

ISSN : 2985-5497 (Online) Vol. 4 No. 4 (2026)
DOI: https://doi.org/10.58355/dirosat.v4i4.269 pp. 676-688

Research Article

School Leadership, Teachers’ Digital Competence, and Al
Integration in Civic Education Classrooms in Zamfara
State, Nigeria

Sule Muhammad, Abbas Sani Dahiru

Department of Educational Foundations, Federal University Gusau

Corresponding Author, E-mail; muhammadsule@fugusau.edu.ng (Sule Muhammad)

Copyright © 2026 by Authors, Published by DIROSAT: Journal of Education, Social
Sciences & Humanities. This is an open access article under the CC BY License
=

https://creativecommons.org/licenses/by/4.0/

Received : July 18, 2026 Revised : August 12, 2026
Accepted : September 14, 2026 Available online : October 07, 2026

How to Cite: Sule Muhammad, & Abbas Sani Dahiru. (2026). School Leadership, Teachers’ Digital
Competence, and Al Integration in Civic Education Classrooms in Zamfara State, Nigeria. DIROSAT:
Journal of Education, Social Sciences & Humanities, 4(4), 676-688.
https://doi.org/10.58355/dirosat.v4i4.269

Abstract. This study examined the relationships among school leadership practices, teachers’ digital
competence, and artificial intelligence (Al) integration in Civic Education classrooms in Zamfara State,
Nigeria. Specifically, the study determined the relationship between school leadership practices and
Al integration, examined the relationship between teachers’ digital competence and Al integration,
and determined the combined contribution of school leadership practices and teachers’ digital
competence to Al integration. A quantitative correlational survey research design was adopted. The
population comprised Civic Education teachers in public secondary schools in Zamfara State, from
which 384 teachers were selected through a multistage sampling procedure. Data were collected using
the School Leadership, Teachers’ Digital Competence, and Al Integration Questionnaire (SLTDCAIQ),
which was validated by experts and yielded an overall Cronbach’s alpha reliability coefficient of 0.86.
Data were analysed using mean, standard deviation, Pearson Product-Moment Correlation, and
multiple regression analysis at the 0.05 level of significance. The findings revealed significant positive

DIROSAT: Journal of Education, Social Sciences & Humanities 676 Vol.4 No. 4 (2026)
https://dirosat.com/ ISSN : 2985-5497


https://dirosat.com/
https://doi.org/10.58355/dirosat.v4i4.2
mailto:muhammadsule@fugusau.edu.ng
https://creativecommons.org/licenses/by/4.0/

Sule Muhammad, Abbas Sani Dahiru
School Leadership, Teachers’ Digital Competence, and Al Integration in Civic Education Classrooms in Zamfara State, Nigeria

relationships between school leadership practices and Al integration, r(382) = .612, p < .001, and
between teachers’ digital competence and Al integration, r(382) = .684, p < .001. Multiple regression
further showed that school leadership practices (f = .302, p < .001) and teachers’ digital competence (3
= .526, p < .001) made significant contributions to Al integration, with teachers’ digital competence
having the larger statistical contribution. The study concluded that supportive school leadership and
teachers’ digital competence were significantly associated with Al integration in Civic Education
classrooms. It recommended continuous professional development, improved digital infrastructure,
supportive leadership, and clear guidelines for responsible Al use.

Keywords: artificial intelligence integration; Civic Education; digital competence; secondary schools;
school leadership.

INTRODUCTION

The rapid development of artificial intelligence (AI) is transforming
educational systems by creating new opportunities for teaching, learning, assessment,
instructional planning, and school administration. Al tools can generate learning
materials, support personalised instruction, provide feedback, and assist teachers in
various professional tasks (Muhammad, 2026). However, effective Al integration
depends not only on the availability of technology but also on teachers’ competence
and the institutional conditions within which they work. Studies indicate that
teachers’ Al integration is influenced by individual, technological, and environmental
factors (Li et al., 2025). School leadership is therefore increasingly important because
school leaders influence institutional priorities, resource allocation, professional
development, innovation, and the creation of supportive organisational cultures.
Zeng et al. (2025) found that principals’ digital leadership was associated with
teachers’ competence in Al integration through resource provision, training,
collaboration, and supportive school cultures. Similarly, Gkoutzinis et al. (2024)
emphasised that increasing digitalisation requires school leaders to adapt their
practices to changing technological conditions, while Alarcén et al. (2025) and
Suhartanto et al. (2025) linked digital and strategic leadership with teachers’
readiness and approaches to Al adoption.

Teachers’ digital competence is another important factor in Al integration.
Beyond basic technological skills, it involves the ability to select, evaluate, create, and
use digital technologies effectively, ethically, safely, and pedagogically. Mafara and
Muhammad (2026) stated that, in the Al era, teachers are expected to evaluate Al-
generated information, recognise possible bias and inaccuracies, address privacy
concerns, and connect Al tools with appropriate instructional objectives. Li et al.
(2025) reported considerable differences in teachers’ levels of generative Al
integration, while Wang et al. (2026) highlighted the importance of Al-related
technological and pedagogical competence. Similarly, Shi (2025) identified
technological proficiency, pedagogical integration, student preparation, professional
development, and ethical awareness as important dimensions of teachers’ generative
Al competence. These findings indicate that teachers’ digital competence extends
beyond the ability to operate digital devices and includes the capacity to make
informed pedagogical and ethical decisions when using emerging technologies.

DIROSAT: Journal of Education, Social Sciences & Humanities o/7 Vol.4 No. 4 (2026)
https://dirosat.com/ ISSN : 2985-5497



Sule Muhammad, Abbas Sani Dahiru
School Leadership, Teachers’ Digital Competence, and Al Integration in Civic Education Classrooms in Zamfara State, Nigeria

These issues are particularly relevant to Civic Education because the subject
focuses on citizenship, society, governance, culture, contemporary issues, critical
thinking, democratic values, and responsible decision-making. Al can assist Civic
Education teachers in developing instructional materials, case studies, inquiry
activities, simulations, and different perspectives on social and civic issues (Kanon-
haki & Muhammad, 2026). However, teachers must be able to evaluate Al-generated
information and prevent biased, inaccurate, or misleading content from undermining
meaningful learning. In Nigeria, Eguagie (2025) found a significant relationship
between teachers’ digital literacy and Al adoption in Social Studies assessment, while
Onyepke et al. (2025) reported that although Al use in Social Studies instruction was
generally low, technology literacy was associated with more effective integration. Eze
(2025) also found that principals’ technology leadership was associated with teachers’
technology integration. Although these studies were conducted in Social Studies and
related educational contexts, their findings provide relevant empirical insights into
the role of teachers’ digital competence and school leadership in technology
integration.

School leadership may strengthen Al integration by improving teachers’ digital
competence through professional development, access to digital resources,
collaboration, and continuous learning opportunities. Qu and Mydin (2026) observed
that principals influence digital resources, teachers’ motivation, and technology
integration, although their efforts may be constrained by inadequate infrastructure,
funding, training, and resistance to change. Likewise, Kalogeratos et al. (2026)
highlighted the interconnected relationship among transformational leadership,
teachers’ digital competence, and Al integration. In Nigeria, Akinola et al. (2026)
found that many basic school leaders demonstrated positive attitudes towards Al but
had limited Al-specific knowledge, infrastructure, and professional development
opportunities. Similarly, Oyefeso et al. (2025) reported gaps in school principals’
professional and infrastructural readiness for Al integration in secondary schools.
These findings suggest that school leadership can provide important organisational
conditions for teachers’ effective use of Al, although contextual constraints may limit
the extent to which such support can be provided.

The relationship between leadership, digital competence, and Al integration
can also be understood from the perspective of organisational and technological
change in education. Effective leadership can create an environment in which
teachers receive opportunities to acquire new digital skills, experiment with emerging
technologies, collaborate with colleagues, and receive technical support (Muhammad
& Saraki, 2026). Teachers’ digital competence, in turn, may enable them to use Al
tools more confidently and appropriately for instructional purposes. Berkovich (2025)
emphasised that Al integration in education should be understood as a process
involving organisational, professional, and technological dimensions rather than as a
purely technological development. Kalogeratos et al. (2026) similarly highlighted the
relationship among leadership, teachers’ competence, and Al integration, while Zeng
et al. (2025) demonstrated the importance of leadership support, resources, training,
and collaboration in teachers’ Al-related practices.
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Despite growing global and national attention to Al in education, limited
empirical evidence exists on the relationships among school leadership practices,
teachers’ digital competence, and Al integration specifically in Civic Education
classrooms in Zamfara State. Existing studies have largely focused on higher
education, general technology adoption, Social Studies, or other geographical
contexts. Consequently, it remains unclear whether school leadership practices and
teachers’ digital competence are significantly related to Al integration among Civic
Education teachers in public secondary schools in Zamfara State. This gap is
important because contextual conditions such as infrastructure, professional
development opportunities, leadership support, and teachers’ digital competence
may influence the extent to which Al can be meaningfully incorporated into
classroom practice.

Statement of the Problem

Artificial intelligence (AI) is increasingly becoming an important tool for
improving teaching, learning, assessment, and instructional planning. However,
effective integration of Al in schools depends largely on teachers’ digital competence
and the support provided through school leadership practices. Despite the growing
global and national interest in Al, evidence suggests that many schools, particularly
in developing educational contexts, continue to experience challenges relating to
inadequate digital infrastructure, limited professional development, insufficient Al-
related knowledge, and weak institutional support (Akinola et al., 2026; Oyefeso et
al., 2025). In Civic Education classrooms, the effective use of Al requires teachers to
possess adequate digital competence and the ability to evaluate and apply Al tools
meaningfully, critically, ethically, and responsibly. However, existing Nigerian studies
have reported varying levels of Al adoption and have identified teachers’
technological competence as an important factor associated with technology and Al
integration (Eguagie, 2025; Onyepke et al., 2025). School leadership may also play an
important role by providing resources, training opportunities, technical support, and
a supportive environment for teachers’ use of emerging technologies.

Against this background, the present study examined the relationships among
school leadership practices, teachers’ digital competence, and Al integration in Civic
Education classrooms in Zamfara State, Nigeria. Specifically, the study examined the
relationship between school leadership practices and Al integration, the relationship
between teachers’ digital competence and Al integration, and the combined
contribution of school leadership practices and teachers’ digital competence to Al
integration. The study was intended to provide context-specific empirical evidence
that may assist educational administrators, school leaders, Civic Education teachers,
teacher educators, and policymakers in strengthening professional development,
digital infrastructure, leadership support, and responsible Al integration in Civic
Education classrooms.

Theoretical Framework
This study is anchored on the Unified Theory of Acceptance and Use of
Technology (UTAUT) developed by Venkatesh et al. (2003). The theory explains
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individuals’ acceptance and use of new technologies through key factors such as
performance expectancy, effort expectancy, social influence, and facilitating
conditions. According to the theory, individuals are more likely to adopt and use a
technology when they believe that it will improve their performance, is easy to use,
receives social and organisational support, and is supported by adequate facilities and
resources. The theory is relevant to the present study because the integration of
artificial intelligence (AI) in Social Studies classrooms may depend on both teachers’
personal capabilities and the conditions provided by the school. Muhammad and
Na’ala (2026) stated that, teachers’ digital competence can influence their confidence
and ability to understand and use Al tools effectively, thereby reducing the difficulty
associated with technology adoption. Similarly, school leadership practices can
provide facilitating conditions through the provision of digital resources, professional
development, technical support, and policies that encourage innovation. When
teachers possess adequate digital competence and receive strong leadership support,
they may be more willing and able to integrate Al into classroom instruction.

Therefore, the UTAUT provides a useful explanation for the relationships
among school leadership practices, teachers’ digital competence, and Al integration
in Social Studies classrooms in Zamfara State. The theory assumes that effective Al
integration is not determined by teachers’ willingness alone but is influenced by their
competence, perceptions of the usefulness of Al, and the organisational support
available within their schools. Thus, the UTAUT provides an appropriate theoretical
foundation for examining how school leadership practices and teachers’ digital
competence are related to Al integration in Social Studies classrooms.

Research Objectives
The main objective of the study was to examine the relationships among school

leadership practices, teachers’ digital competence, and Al integration in Civic

Education classrooms in Zamfara State, Nigeria.

Specifically, the study sought to:

1. Determine the relationship between school leadership practices and Al integration
in Civic Education classrooms in Zamfara State, Nigeria.

2. Examine the relationship between teachers’ digital competence and Al integration
in Civic Education classrooms in Zamfara State, Nigeria.

3. Determine the combined contribution of school leadership practices and teachers’
digital competence to Al integration in Civic Education classrooms in Zamfara
State, Nigeria.

Research Questions

1. What relationship exists between school leadership practices and Al integration in
Civic Education classrooms in Zamfara State, Nigeria?

2. What relationship exists between teachers’ digital competence and Al integration
in Civic Education classrooms in Zamfara State, Nigeria?

3. What is the combined contribution of school leadership practices and teachers’
digital competence to Al integration in Civic Education classrooms in Zamfara
State, Nigeria?
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Research Hypotheses
The following null hypotheses were tested at the 0.05 level of significance:

1. Ho;: There is no significant relationship between school leadership practices and
Al integration in Civic Education classrooms in Zamfara State, Nigeria.

2. Hy,: There is no significant relationship between teachers’ digital competence and
Al integration in Civic Education classrooms in Zamfara State, Nigeria.

3. Hys: School leadership practices and teachers’ digital competence do not make a
significant combined contribution to Al integration in Civic Education classrooms
in Zamfara State, Nigeria.

Research Methodology
The study adopted a quantitative correlational survey research design because
it involved the collection and analysis of numerical data to determine the
relationships among school leadership practices, teachers’ digital competence, and
artificial intelligence (AlI) integration in Civic Education classrooms in Zamfara State,
Nigeria. The correlational design was appropriate because the study examined the
statistical relationships among the variables without manipulating them. The
population comprised Civic Education teachers in public secondary schools in
Zamfara State. A sample of 384 teachers was selected through a multistage sampling
procedure. The sampling process involved grouping schools according to their
educational zones, selecting schools from the identified zones, and subsequently
selecting Civic Education teachers from the sampled schools using proportionate and
simple random sampling procedures. The final manuscript should state the exact
population figure and sampling-frame source used to obtain the 384 respondents.
Primary data were collected using a researcher-developed School Leadership,
Teachers’ Digital Competence, and Al Integration Questionnaire (SLTDCAIQ). The
questionnaire was developed from the study objectives, relevant literature, and the
Unified Theory of Acceptance and Use of Technology (UTAUT). It consisted of
sections measuring school leadership practices, teachers’ digital competence, and Al
integration in Civic Education classrooms. Items were structured on a four-point
Likert scale ranging from Strongly Agree to Strongly Disagree. Secondary sources
included relevant peer-reviewed journal articles, books, official educational
documents, policy documents, and other credible scholarly materials, which were
used to provide the conceptual, theoretical, and empirical foundations of the study.
The instrument was subjected to expert validation by specialists in Educational
Foundations, Civic Education, Educational Technology, and Measurement and
Evaluation to establish its relevance, clarity, coverage, and alignment with the study
objectives. A pilot test was conducted among Civic Education teachers who were not
included in the main study. The internal consistency of the instrument was
established using Cronbach’s alpha, which yielded an overall reliability coefficient of
0.86, indicating satisfactory reliability. For stronger reporting, the reliability
coefficients for each major subscale should also be included if they are available.
Data were collected after obtaining the necessary permission from relevant
educational authorities and school administrators. The purpose of the study was
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explained to the respondents, participation was voluntary, and confidentiality of the
information provided was maintained. The completed questionnaires were screened,
coded, and analysed using the Statistical Package for the Social Sciences (SPSS).
Descriptive statistics, including frequency, percentage, mean, and standard deviation,
were used to summarise the data. Pearson Product-Moment Correlation was used to
test the first and second null hypotheses concerning the relationships between school
leadership practices and Al integration, and between teachers’ digital competence
and Al integration, respectively. Multiple regression analysis was used to test the
third hypothesis concerning the combined contribution of school leadership
practices and teachers’ digital competence to Al integration. The analysis produced
regression coefficients, standard errors, standardised beta coefficients, t-values, and
significance values; the complete regression model should also report R, R?, adjusted
R?, F-value, and model significance from the SPSS output.

The hypotheses were tested at the 0.05 level of significance. A null hypothesis
was rejected when the obtained p-value was less than 0.05 and retained when the p-
value was greater than 0.05. The findings were interpreted in relation to the research
objectives, previous empirical studies, and the UTAUT. Because the study employed
a correlational design, conclusions were expressed in terms of statistical relationships
and contributions rather than causal effects. Ethical principles, including voluntary
participation, confidentiality, informed participation, and responsible use of research
data, were observed throughout the study.

Hypothesis One
Hy;: There is no significant relationship between school leadership practices
and Al integration in Civic Education classrooms in Zamfara State, Nigeria.

Table 1: Pearson Product-Moment Correlation between School Leadership Practices
and Al Integration in Civic Education Classrooms

Variable N r-value p-value Decision
School leadership 384
practices
Al integration 384 612 p < .001 Reject Hy,

Table 4.1 shows a statistically significant positive relationship between school
leadership practices and Al integration in Civic Education classrooms, 1(382) = .612, p
<.001. The result indicates that improved school leadership practices were associated
with higher levels of Al integration in Civic Education classrooms. Therefore, the null
hypothesis was rejected. The strength of the relationship was moderate to strong,
suggesting that school leadership practices are an important factor associated with
successful Al integration.

Hypothesis Two
Hy,: There is no significant relationship between teachers’ digital competence
and Al integration in Civic Education classrooms in Zamfara State, Nigeria.
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Table 4.2 Pearson Product-Moment Correlation between Teachers’ Digital
Competence and Al Integration in Civic Education Classrooms

Variable N r-value p-value Decision
Teachers’ digital 384
competence
Al integration 384 .684** p < .001 Reject Hy,

Table 4.2 reveals a statistically significant positive relationship between
teachers’ digital competence and Al integration in Civic Education classrooms, r(382)
= .684, p < .oo1 This implies that teachers with higher levels of digital competence
were more likely to integrate Al tools and technologies into Civic Education teaching
and learning. Consequently, the null hypothesis was rejected. The result
demonstrates a strong positive association between teachers’ digital competence and
Al integration.

Hypothesis Three
Hys: There is no significant relationship among school leadership practices,
teachers’ digital competence, and Al integration in Civic Education classrooms in
Zamfara State, Nigeria.
Table 4.3 Multiple Regression Analysis on School Leadership Practices, Teachers’
Digital Competence, and Al Integration in Civic Education Classrooms

Predictor Variable B SEB B t P-value
Constant 0.842 0.169 - 4.98 p <.oo01
School leadership 0.286 0.046 .302 6.22 p < .001
practices
Teachers’ digital o.51 0.047 .526 10.87 p < .001
competence

The results in Table 4.3 indicate that school leadership practices and teachers’
digital competence have significant positive relationships with Al integration in Civic
Education classrooms in Zamfara State, Nigeria. School leadership practices
significantly contributed to Al integration ( = .302, t = 6.22, p < .001), while teachers’
digital competence also made a stronger significant contribution (f = .526, t = 10.87,
p < .oo1). This shows that teachers’ digital competence was the stronger predictor of
Al integration. Therefore, the null hypothesis (Hys), which states that there is no
significant relationship among school leadership practices, teachers’ digital
competence, and Al integration in Civic Education classrooms, was rejected. The
findings imply that effective school leadership and improved teachers’ digital
competence are associated with higher levels of Al integration in Civic Education
classrooms.

Discussion of findings

The findings of the study showed a significant positive relationship between
school leadership practices and Al integration in Civic Education classrooms in
Zamfara State, 1(382) = .612, p < .001. Therefore, the first null hypothesis was rejected.
This means that schools with effective leadership practices were more likely to have
higher levels of Al integration in Civic Education classrooms. The finding suggests
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that school leaders have an important role in encouraging teachers to adopt new
technologies by providing direction, support, training opportunities, and a favourable
environment. This finding agrees with Zeng et al. (2025), who reported that digital
leadership influences teachers’ readiness to integrate Al into teaching. It is also in line
with Awodiji and Adeoye (2026), who identified leadership support, professional
development, infrastructure, and institutional readiness as important factors for Al
adoption in Nigerian schools. Similarly, Chiu et al. (2024) found that support from
the school environment contributes to teachers’ digital competence and technology
integration.

The findings also revealed a significant positive relationship between teachers’
digital competence and Al integration in Civic Education classrooms, 1r(382) = .684, p
< .001. Consequently, the second null hypothesis was rejected. This indicates that
teachers with better digital knowledge and skills were more likely to use Al tools in
their teaching. This is understandable because teachers need adequate digital
competence to select, operate, and apply Al tools effectively and responsibly in the
classroom. The finding supports Ayanwale et al. (2024), who found that teachers’
technological competence and self-efficacy are important for their preparedness to
integrate Al It also agrees with Kong et al. (2024) and Collie et al. (2024), who
reported that teachers’ competence, confidence, and self-efficacy influence their
adoption of generative Al In addition, Fitterer et al. (2024) and Daher (2025) stressed
the importance of Al literacy, including technical, pedagogical, and ethical
knowledge, for teachers’ effective use of Al in education.

The regression analysis further showed that both school leadership practices
and teachers’ digital competence were significantly related to Al integration in Civic
Education classrooms. However, teachers’ digital competence made the stronger
contribution (B = .526) compared with school leadership practices (B = .302).
Therefore, the third null hypothesis was rejected. This suggests that although
effective leadership provides the necessary support and conditions for Al integration,
teachers’ own digital competence is especially important because teachers are directly
responsible for using Al in classroom teaching and learning. This finding supports the
view that successful Al integration requires both institutional support and competent
teachers. Lademann et al. (2026) also found that appropriate professional
development can improve teachers’ Al literacy and attitudes towards Al use.

Overall, the findings suggest that meaningful Al integration in Civic Education
classrooms depends on the combined efforts of school leaders and teachers. School
leaders need to provide support, training opportunities, infrastructure, and clear
guidance, while teachers need to continuously improve their digital and Al-related
skills. Therefore, strengthening both leadership practices and teachers’ digital
competence may enhance the effective and responsible integration of Al in Civic
Education classrooms in Zamfara State. The findings are supported by Awodiji and
Adeoye (2026), Zeng et al. (2025), Chiu et al. (2024), Ayanwale et al. (2024), Kong et
al. (2024), Collie et al. (2024), Fiitterer et al. (2024), Daher (2025), Lademann et al.
(2026), and recent research on teachers’ preparedness for generative Al integration in
K-12 education.
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CONCLUSION

The study concluded that school leadership practices and teachers’ digital
competence are significantly associated with Al integration in Civic Education
classrooms in Zamfara State, Nigeria. While effective school leadership provides the
institutional support, direction, and enabling environment required for Al adoption,
teachers’ digital competence has a stronger association with the actual integration of
Al in classroom practice. Therefore, improving both leadership practices and
teachers’ digital and Al-related skills is essential for meaningful, effective, and
responsible Al integration in Civic Education classrooms.

Recommendations

1. School administrators should provide regular training and professional
development programmes on Al and its effective application in Civic Education
classrooms.

2. Educational authorities should provide adequate digital infrastructure, including
internet facilities, computers, and other relevant technologies, to support Al
integration in schools.

3. School leaders should develop clear policies and guidelines that encourage the
responsible and ethical use of Al in teaching and learning.

4. Teachers should be encouraged to continuously improve their digital competence
and Al literacy through workshops, seminars, conferences, and self-directed
learning.

5. Government and other educational stakeholders should support schools with the
necessary financial and technical resources to promote the sustainable integration
of Al in Civic Education classrooms.

REFERENCES

Alarcén, R., et al. (2025). Al transformation in basic education: A correlational
analysis on the digital integration, challenges, and the role of strategic
leadership in a country of emerging economy. Procedia Computer Science, 265,
217-225. https://doi.org/10.1016/j.procs.2025.07.175

Awodiji, O. A., & Adeoye, M. A. (2026). Exploring basic school leaders’ Al readiness:
The role of professional development. Computers and Education Open, 11,
Article 100409. https://doi.org/10.1016/j.cae0.2026.100409

Berkovich, 1. (2025). The rise of Al-assisted instructional leadership: Empirical survey
of generative Al integration in school leadership and management work.
Frontiers in Education, 10, Article 1643023.
https://doi.org/10.3389/feduc.2025.1643023

Cheah, Y. H,, Ly, J., & Kim, J. (2025). Integrating generative artificial intelligence in
K-12 education: Examining teachers’ preparedness, practices, and barriers.
Computers and Education: Artificial Intelligence, 8, Article 100363.
https://doi.org/10.1016/j.caeai.2025.100363

Chiu, T. K. F., Falloon, G., Song, Y., Wong, V. W. L., Zhao, L., & Ismailov, M. (2024).
A self-determination theory approach to teacher digital competence

DIROSAT: Journal of Education, Social Sciences & Humanities 685 Vol.4 No. 4 (2026)
https://dirosat.com/ ISSN : 2985-5497



Sule Muhammad, Abbas Sani Dahiru
School Leadership, Teachers’ Digital Competence, and Al Integration in Civic Education Classrooms in Zamfara State, Nigeria

development. = Computers &  Education, 214, Article 105017.
https://doi.org/10.1016/j.compedu.2024.105017

Daher, R. (2025). Integrating Al literacy into teacher education: A critical perspective
paper. Discover Artificial Intelligence, 5, Article 217.
https://doi.org/10.1007/544163-025-00475-7

Eguagie, O. (2025). Teachers’ digital literacy and the adoption of artificial intelligence
in Social Studies assessment: A study of upper basic schools in Edo State. Asian
Journal of Education and Social Studies, 51(8), 1037-1047.
https://doi.org/10.9734/ajess/2025/v51i82299

Eze, S. I. (2025). The impact of principals’ technology leadership on teachers’
technology integration in Anambra State public secondary schools. Top Journal
of Educational Technology, 10(1). https://doi.org/10.5281/zenodo.14966413

Fiutterer, T., Aeschbacher, D., Kohn, T., Liechtenstein, A., Tarnvik, A., & Wilén, A.
(2024). In search of artificial intelligence (AlI) literacy in teacher education: A
scoping review. Computers and Education Open, 6, Article 100169.
https://doi.org/10.1016/j.cae0.2024.100169

Gkoutzinis, A., et al. (2024). Exploring integration aspects of school leadership in the
context of digitalization and artificial intelligence. International Journal of
Educational Management, 39(8), 98-15. https://doi.org/10.1108/I]JEM-11-2024-
0703

Harsanti, H. R., Sudibjo, N., Riady, S., & Yu, P. (2025). Exploring Indonesian teachers’
intention to use artificial intelligence in schools: The impact of digital
leadership, digital readiness, and perceived usefulness. Cogent Social Sciences,
11(1), Article 2593596. https://doi.org/10.1080/23311886.2025.2593596

Kafa, A. (2025). Exploring integration aspects of school leadership in the context of
digitalization and artificial intelligence. International Journal of Educational
Management, 39(8), 98-115. https://doi.org/10.1108/]JEM-11-2024-0703

Kanon-Haki, N. A., & Muhammad, S. (2026). The role Al-assisted reading tools in
improving comprehension in North-West senior secondary schools in Nigeria.
Comprehensive: Jurnal Ilmu Pendidikan dan Keguruan, 2(3), 215-226.
https://doi.org/10.6518/comprehensive.v2i3.30

Kalogeratos, G., Spanou, A., & Kapota, T. (2026). Transforming educational units in
the Al era: A systematic review and integrative perspective on Al integration,
teachers’ digital competence, and transformational leadership and
management. Asian Journal of Research in Computer Science, 19(4), 34-43.
https://doi.org/10.9734/ajrcos/2026/v19i4847

Li, X., et al. (2025a). A case study of teachers’ generative artificial intelligence
integration processes and factors influencing them. Teaching and Teacher
Education, 165, Article 105157. https://doi.org/10.1016/j.tate.2025.105157

Li, X., et al. (2025b). Enhancing teachers’ Al competency: A professional development
intervention study based on intelligent-TPACK framework. Computers and
Education: Artificial Intelligence, 9, Article 100521.
https://doi.org/10.1016/j.caeai.2025.100521

Li, X,, et al. (2025¢). Epistemic network analysis of in-service teachers’ competency to
teach artificial intelligence for secondary education. Computers and Education:

DIROSAT: Journal of Education, Social Sciences & Humanities 686 Vol.4 No. 4 (2026)
https://dirosat.com/ ISSN : 2985-5497



Sule Muhammad, Abbas Sani Dahiru
School Leadership, Teachers’ Digital Competence, and Al Integration in Civic Education Classrooms in Zamfara State, Nigeria

Artificial Intelligence, 0, Article 100520.
https://doi.org/10.1016/j.caeai.2025.100520

Mafara, R. M., & Muhammad, S. (2026). Challenges and opportunities of integrating
artificial intelligence in teaching and learning in secondary schools in Gusau
Educational Zone, Zamfara State. COMPETITIVE: Journal of Education, 5(3),
154-163. https://doi.org/10.58355/competitive.v5i3.242

Muhammad, S., & Abubakar, I. D. (2026). Relationship between social media usage
and civic awareness among secondary school students in Zamfara State, Nigeria.
Journal of Law, Ethics, and Multidisciplinary Research, 2(1), 1-10.
https://doi.org/10.66314/jlemr.v2i1.1004

Muhammad, S., & Na'ala, S. I. (2026). Relationship between peace-building
counselling and students’ conflict resolution skills among secondary school
students in Zamfara State, Nigeria. Feelings: Journal of Counseling and
Psychology, 3(2), 160-170. https://doi.org/10.61166/feelings.v3i2.76

Muhammad, S., & Saraki, H. S. (2026). School management practices and teachers’
commitment to national values curriculum implementation in public upper
basic schools in Gusau Local Government Area, Zamfara State. COMPETITIVE:
Journal of Education, 5(3), 236-247.
https://doi.org/10.58355/competitive.v5i3.246

Onyepke, S. J., Dania, P. O., Ogheneakoke, C. E., & Eyamekware, E. U. (2025).
Artificial intelligence adoption in Social Studies instruction: A study of
universities in South-South Nigeria. Asian Journal of Education and Social
Studies, 51(8), 1060-1069. https://doi.org/10.9734/ajess/2025/v51i82301

Opyefeso, O. O., Otary, B. E., & Niyi, O. O. (2025). School principals’ readiness for
artificial intelligence integration into teaching and learning process in Niger
State, Nigeria. Kontagora International Journal of Educational Research, 2(3).
https://doi.org/10.5281/zenodo.15865798

Qu, W., & Mydin, A. M. (2026). A review of research on the challenges principals face
in integrating digital technologies. Frontiers in Education, 11, Article 1801332.
https://doi.org/10.3389/feduc.2026.1801332

Shi, L. (2025). Assessing teachers’ generative artificial intelligence competencies:
Instrument development and validation. Education and Information
Technologies, 30, 23365-23384. https://doi.org/10.1007/510639-025-13684-5

Suhartanto, D., et al. (2025). Exploring Indonesian teachers’ intention to use artificial
intelligence in schools: The impact of digital leadership, digital readiness, and
perceived usefulness. Cogent Education.
https://doi.org/10.1080/23311886.2025.2593596

Tan, X., Cheng, G., & Ling, M. H. (2025). Enhancing teachers’ Al competency: A
professional development intervention study based on intelligent-TPACK
framework. Computers and Education: Artificial Intelligence, 9, Article 100521.
https://doi.org/10.1016/j.caeai.2025.100521

Venkatesh, V., Morris, M. G., Davis, G. B., & Davis, F. D. (2003). User acceptance of
information technology: Toward a unified view. MIS Quarterly, 27(3), 425-478.
https://doi.org/10.2307/30036540

DIROSAT: Journal of Education, Social Sciences & Humanities 087 Vol.4 No. 4 (2026)
https://dirosat.com/ ISSN : 2985-5497



Sule Muhammad, Abbas Sani Dahiru
School Leadership, Teachers’ Digital Competence, and Al Integration in Civic Education Classrooms in Zamfara State, Nigeria

Wang, H., Li, X., Zhang, C., & Kang, Z. (2026). The constructing and empirical
research on primary and secondary school teachers’ digital competencies in the
age of artificial intelligence. Discover Artificial Intelligence, 6, Article 19.
https://doi.org/10.1007/544163-026-00838-8

Yau, K. W,, Dong, T., Chai, C. S., Chiy, T. K. F,, Meng, H., King, 1., Wong, S. W. H., &
Yam, Y. (2025). Epistemic network analysis of in-service teachers’ competency
to teach artificial intelligence for secondary education. Computers and
Education: Artificial Intelligence, 9, Article 100520.
https://doi.org/10.1016/j.caeai.2025.100520

Zeng, M., Cheah, K. S. L., & Abdullah, Z. (2025). The influence of school principals’
digital leadership on teachers’ competency in integrating artificial intelligence:
A systematic thematic review. Frontiers in Education, 10, Article 1655967.
https://doi.org/10.3389/feduc.2025.1655967

DIROSAT: Journal of Education, Social Sciences & Humanities 688 Vol.4 No. 4 (2026)
https://dirosat.com/ ISSN : 2985-5497



