
Journal of Integrative Education Studies
https://jies.cultechpub.com/jies

E-ISSN: 3093-8406

Vol.2, No.2, October 2026

DOI: 10.64229/astnqe19

Article

Digital Intelligence, Educational Leadership Practices and School Management
Effectiveness: A Correlational Perspective at Secondary School Level

Daneyal Farid1,*, Muhammad Aqeel2, Noor Muhammad1

1Department of Education, Ghazi University, Dera Ghazi Khan, Punjab, Pakistan
2School Education Department, Dera Ghazi Khan, Punjab, Pakistan
*Corresponding author: Daneyal Farid, Daniyalfareed1122@gmail.com

Abstract

The rapid adoption of digital technologies and artificial intelligence has significantly transformed school administration
practices. Modern educational organizations are increasingly compelled to operate within digital environments, requiring
school leaders to develop robust digital intelligence to address contemporary institutional challenges. Using a quantitative,
cross-sectional research design, this study collected data from 100 principals employed in secondary schools in South
Punjab, Pakistan. Standardized instruments were used to measure digital intelligence, educational leadership practices,
and school management effectiveness. Descriptive statistics and Pearson correlation analysis were used to analyze the
data. Findings indicated that principals perceived digital intelligence at a high level (M = 4.12, SD = 0.52), educational
leadership practices were also rated high (M = 4.05, SD = 0.56), and school management effectiveness demonstrated a
high overall level (M = 3.95, SD = 0.57). Correlation analysis revealed strong and statistically significant positive
associations among all three constructs (r = 0.61-0.74, p < .01). These findings suggest that enhancing principals' digital
intelligence may be associated with improved educational leadership and school management outcomes. Educational
authorities are encouraged to prioritize professional development programs focused on digital competency and leadership
capacity-building.
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1. Introduction

The rapid development of digital technologies has significantly influenced nearly all sectors of society, including
education. Schools are no longer confined to traditional administrative and instructional approaches but are increasingly
integrating digital systems to optimize teaching, learning, and administration [1]. In recent years, digital intelligence has
emerged as a critical construct in educational institutions, encompassing the effective use of digital tools, data-driven
decision-making, artificial intelligence (AI) applications, and technology-based management practices [2]. These
developments have compelled educational leaders to reconceptualize their roles in governing schools within the digital
era.

Educational leadership occupies a central position in shaping the vision, culture, and effectiveness of schools. While
leadership traditionally emphasized administrative control and supervision, the infusion of digital intelligence into school
systems has expanded leadership responsibilities to include technological competence, innovation management, and
strategic decision-making through digital data [3]. School leaders are now expected to guide teachers, manage digital
resources, and ensure that technology meaningfully supports both instructional and administrative functions.

Globally, research has recognized that digitally competent leadership is essential for enhancing school performance and
organizational effectiveness [4]. In developing nations such as Pakistan, digital learning platforms, digital assessments,
and automated record systems are gradually being introduced; however, their successful implementation remains heavily
dependent on the quality of school leadership [5]. Many Pakistani schools continue to struggle with issues of traditional
management training, insufficient technological infrastructure, and limited digital competency development among
leaders [6], while empirical evidence connecting digital intelligence to educational leadership and school management
remains sparse [7].

Despite growing interest in digital transformation, a critical research gap persists: it remains unclear how principals' levels
of digital intelligence relate to their specific leadership practices and, in turn, to overall school management effectiveness,
particularly in resource-constrained South Asian contexts. This study addresses that gap by examining the associations
among digital intelligence, educational leadership practices, and school management effectiveness among secondary
school principals in South Punjab, Pakistan.

2. Problem Statement

Many schools continue to operate within conventional leadership and management paradigms that fail to leverage the
potential of digital intelligence. School administrators frequently lack the digital competencies, strategic vision, and
targeted training required to integrate technology effectively into administrative and management functions, resulting in
the underutilization of digital tools and their associated benefits.

In Pakistan, the gap between available digital technologies and their effective application in school management is
especially pronounced. Despite increasing exposure to digital systems, numerous educational leaders encounter
difficulties with data-based decision-making, digital communication, and technology-supported management [5]. This
deficit can impede institutional stability, transparency, and innovation. Furthermore, existing research has
disproportionately focused on technology use in instructional settings, leaving the relationship between digital intelligence,
educational leadership, and school management effectiveness substantially underexplored.

The key constructs underlying this investigation are operationalized as follows: digital intelligence refers to the integrated
capacity of school leaders to use digital tools strategically, make ethically informed data-driven decisions, and apply
technological skills effectively; educational leadership practices encompass transformational, distributed, and digital
leadership behaviors adopted by principals; and school management effectiveness denotes the quality and efficiency of
administrative functions, teacher performance management, and student outcome facilitation. This study seeks to fill the
identified empirical gap by investigating the correlational relationships among these constructs at the secondary school
level.

3. Objectives of the Study

The main objectives of this study are to:

(1) Assess principals' perceptions of their digital intelligence at secondary school level.

(2) Assess principals' perceptions of educational leadership practices at secondary school level.

(3) Assess principals' perceptions of school management effectiveness at secondary school level.

(4) Investigate the relationship between digital intelligence and educational leadership practices at secondary school level.

(5) Investigate the relationship between digital intelligence and school management effectiveness at secondary school
level.
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(6) Investigate the relationship between educational leadership practices and school management effectiveness at
secondary school level.

4. Research Questions

The study is guided by the following research questions:

(1) What is the perception of principals regarding digital intelligence at secondary school level?

(2) What is the perception of principals regarding educational leadership practices at secondary school level?

(3) What is the perception of principals regarding school management effectiveness at secondary school level?

(4) Is there a significant relationship between digital intelligence and educational leadership practices at secondary school
level?

(5) Is there a significant relationship between digital intelligence and school management effectiveness at secondary
school level?

(6) Is there a significant relationship between educational leadership practices and school management effectiveness at
secondary school level?

5. Significance of the Study

This study contributes to the growing body of literature by providing empirical evidence on the role of digital intelligence
as a constituent of educational leadership and school management. The findings are intended to fill an existing knowledge
gap by clarifying the role of digital competencies in school-level leadership practices. Practically, the results offer detailed
insights useful to school heads, administrators, and policymakers in understanding the importance of digital intelligence
to efficient school management and in designing leadership training and professional development programs. Additionally,
the research may assist policymakers in formulating strategies to nurture digitally capable leadership at schools, thereby
improving institutional effectiveness and broader learning outcomes.

6. Literature Review

6.1 Conceptual Foundations and Theoretical Perspectives

The digitization of organizational systems has prompted a revision of leadership theory to incorporate competencies
directly related to digital technologies. Digital leadership is conceptualized as a paradigm for guiding institutions in the
digital age, encompassing strategic use of digital tools to optimize organizational performance, innovation, and
institutional goal achievement [8]. It extends classical leadership by introducing digital-competence dimensions,
including digital culture development, technology governance, and digital strategy formation [9]. In the educational sector,
digital leadership transcends mere adoption of devices and platforms; it entails cultivating a healthy digital learning
culture and aligning policy, pedagogy, and technological innovation sustainably [10].

6.2 Transformational Leadership Theory

Transformational Leadership Theory, initially advanced by Burns (1978) and empirically developed by Bass (1985),
posits that leaders inspire followers to transcend personal self-interest and engage in change-oriented practices through
vision, intellectual stimulation, and individualized consideration [11,12]. In digitally mediated learning environments,
empirical research consistently demonstrates strong associations between transformational leadership and effective
technology integration [13]. Studies in secondary school contexts reveal that transformational leaders equip teachers with
instructional and emotional resources that enhance digital skills and instructional quality [14-16]. Transformational
leadership thus provides a solid theoretical basis for explaining how digital intelligence enables education administrators
to adopt digital programs and foster innovation-oriented school cultures [17].

6.3 Distributed Leadership Theory

Distributed Leadership Theory challenges hierarchical conceptions by viewing leadership as a collective activity shared
across multiple organizational actors [18-20]. It emphasizes teamwork, empowerment, and the strategic use of diverse
expertise to achieve shared goals. In education, distributed leadership has been associated with increased teacher
engagement, professional collaboration, and adoption of innovative practices [21,22]. This model aligns well with digital
ecosystems, where technology integration requires multiple stakeholders including IT coordinators, teachers, and students
[23-26].

6.4 Technology Integration Frameworks: TPACK and TAM/UTAUT

The Technological Pedagogical Content Knowledge (TPACK) framework defines the integration of technological,
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pedagogical, and content knowledge necessary for effective technology use in education [27-29]. Although originally
developed as a teacher competency instrument, TPACK has been extended to leadership research, explaining how
educational leaders mediate technology integration through understanding both pedagogical and technological
dimensions [30]. The Technology Acceptance Model (TAM) and its extension, the Unified Theory of Acceptance and
Use of Technology (UTAUT), identify factors affecting technology adoption, including perceived usefulness, ease of use,
social influence, and facilitating conditions [31-33].

In the current era of generative AI (GenAI), the acceptance, intention to use, and underlying psychological mechanisms
of teachers and educational leaders have become increasingly critical variables. Recent work on GenAI literacy among
educators__including scale development studies [34] and investigations using the UTAUT model with Self-Determination
Theory [35]__highlights that digital intelligence must now account for leaders' and teachers' capacity to critically evaluate
and responsibly adopt AI-powered tools.

6.5 AI in Educational Leadership

AI represents an emerging dimension of digital intelligence in educational leadership. Studies indicate that AI can enhance
strategic thinking, predictive analytics, and performance monitoring, enabling leaders to engage in data-driven decision-
making and tailored management [36-38]. The implementation of AI in leadership practice is reshaping traditional
administrative functions, requiring leaders to balance technological advantages with ethical obligations related to data
privacy and equitable access [39].

6.6 Empirical Evidence on Digital Intelligence, Leadership, and School Management

A qualitative case study of smart schools in Pakistan highlighted that vision-based leadership, professional growth, and
stakeholder involvement are essential for digital preparedness, although systemic barriers remain [40,41]. Semi-structured
interviews with 43 school leaders in Cyprus found that despite improvements in communication and administrative
efficiency, insufficient training and infrastructure constitute critical barriers [42]. A quantitative study in Greece found
positive associations between teachers' digital literacy and perceptions of digital leadership [14]. A bibliometric review
of 350 articles confirmed the rapidly growing interdisciplinary field of digital leadership research in education [43], while
systematic reviews and a meta-analysis affirmed strong positive associations between digital leadership practices and
school performance outcomes [44-46].

6.7 Synthesis and Research Gap

The reviewed literature consistently demonstrates that digital intelligence and leadership practices are associated with
improved school management outcomes. However, most empirical studies have been conducted in high-income or
middle-income countries, with limited research from the Pakistani secondary school context. The specific mechanisms
by which digital intelligence translates into management effectiveness__potentially mediated by educational leadership
practices__remain poorly understood. The present study addresses these gaps by empirically investigating the associations
among digital intelligence, educational leadership practices, and school management effectiveness among secondary
school principals in South Punjab, Pakistan.

7. Method

7.1 Research Design

The study adopted a quantitative, cross-sectional survey design, permitting standardized data collection from multiple
participants to test the proposed conceptual framework. A descriptive-correlational approach was used to assess the levels
of digital intelligence, leadership practices, and school management effectiveness, while inferential statistics examined
relationships among these variables.

7.2 Ethical Considerations

Ethical approval was obtained from the relevant institutional authorities prior to data collection. All participants provided
informed consent before completing the questionnaire, and participation was voluntary. Confidentiality and anonymity
of respondents were maintained throughout the study. The research was conducted in compliance with the Declaration of
Helsinki principles governing research involving human participants, including obligations to protect participant welfare
and ensure voluntary participation without undue pressure.

7.3 Population and Sample

The study population comprised all principals working in public sector secondary schools in Punjab, Pakistan. Due to
budgetary and time constraints, the study was delimited to South Punjab. A multistage random sampling technique was
employed. In the first stage, four districts were selected: Multan, Muzaffargarh, Kot Addu, and Dera Ghazi Khan. In the
second stage, 25 schools were randomly selected from each district (equal allocation), yielding a total sample of 100
schools, with one principal selected from each.
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While a sample of 100 is a recognized constraint, Cohen's power analysis for detecting a medium correlation (r = 0.30)
at α = .05 (two-tailed) indicates that approximately 85 participants are required for power of 0.80 [47]; the current sample
of 100meets this criterion. Data were collected via online surveys (Google Forms, 70%) and personal school visits (30%);
cross-checking of demographic profiles between collection modes revealed no significant differences in gender, age, or
experience distributions.

7.4 Data Collection Instruments

Data were collected using a structured questionnaire comprising four sections: (1) Demographics; (2) Digital Intelligence
Scale (DIS) with three subscales__Strategic Awareness (5 items), Ethical Judgment (5 items), Technological Skills (5
items); (3) Educational Leadership Practices (ELP) with three subscales__Transformational Leadership (6 items),
Distributed Leadership (6 items), Digital Leadership (6 items); and (4) School Management Effectiveness (SME) with
three subscales__Administrative Efficiency (5 items), Teacher Performance (5 items), Student Outcomes (5 items). All
items were measured on a five-point Likert scale (1 = strongly disagree to 5 = strongly agree). Subscale scores were
computed by averaging item scores within each subscale. Interpretation thresholds: 1.00-2.49 = low; 2.50-3.49 = moderate;
3.50-5.00 = high [47].

7.5 Validity and Reliability

Content validity was verified through a panel of five subject-matter experts in educational leadership and technology.
Pilot testing was conducted with 30 participants not included in the main study. Internal consistency reliability was
assessed using Cronbach's alpha at both the total scale level and the subscale level. As presented in Table 1, all values
exceeded the acceptable threshold of 0.70.
Table 1. Reliability coefficients for scale and subscales.

Construct/Subscale Items α
Digital Intelligence (Total) 15 0.92
Strategic Awareness 5 0.87
Ethical Judgment 5 0.84
Technological Skills 5 0.88

Educational Leadership Practices (Total) 18 0.89
Transformational Leadership 6 0.85
Distributed Leadership 6 0.81
Digital Leadership 6 0.83

School Management Effectiveness (Total) 15 0.83
Administrative Efficiency 5 0.79
Teacher Performance 5 0.76
Student Outcomes 5 0.74

Note: All alpha coefficients exceed the 0.70 threshold, indicating acceptable to excellent internal consistency. Confirmatory factor
analysis (CFA) is recommended in future studies with larger samples to provide further evidence of construct validity.

7.6 Data Collection Procedure

Formal approval was obtained from relevant educational district authorities. Questionnaires were distributed via Google
Forms (70%) and personal school visits (30%). Reminder messages were sent to non-responders to maximize response
rates. Missing data checks revealed less than 1% of individual item responses were missing; these were handled using
mean substitution at the item level within the respective subscale. Only questionnaires with complete demographic data
and fewer than 10% missing item-level responses were retained, resulting in the final analytic sample of N = 100.

7.7 Data Analysis Techniques

Data were analyzed using SPSS (version 26). Descriptive statistics (frequencies, percentages, means, and standard
deviations) were used to profile participants and describe the levels of study variables. Reliability analysis was conducted
using Cronbach's alpha. Pearson correlation coefficients were computed to examine associations among the three
composite variables. A multiple regression analysis was additionally conducted to examine the relative contributions of
digital intelligence and educational leadership practices in predicting school management effectiveness.

8. Results

8.1 Demographic Profile of Respondents

A total of 100 principals participated in the study. Table 2 presents their demographic characteristics.
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Table 2. Demographic profile of respondents.

Demographic Variable Category Frequency Percentage (%)

Gender Male 50 50
Female 50 50

Age 25-35 30 30
36-45 45 45
46-55 20 20
56+ 5 5

Location Urban 62 62
Rural 38 38

Note. N = 100.

8.2 Descriptive Statistics of Study Variables

Table 3 presents mean scores and standard deviations for all three constructs and their subdimensions. Scores are
interpreted using the adopted thresholds: high (3.50-5.00), moderate (2.50-3.49), and low (1.00-2.49).

Table 3. Descriptive statistics of study variables.

Variable Mean SD Interpretation

Digital Intelligence (Composite) 4.12 0.52 High

Strategic Awareness 4.18 0.55 High
Ethical Judgment 4.09 0.58 High
Technological Skills 4.10 0.54 High

Educational Leadership (Composite) 4.05 0.56 High
Transformational Leadership 4.11 0.60 High
Distributed Leadership 3.98 0.59 High
Digital Leadership 4.06 0.57 High

Sch. Management Effectiveness (Composite) 3.95 0.57 High
Administrative Efficiency 3.72 0.61 High
Teacher Performance 4.02 0.58 High

Student Outcomes 3.88 0.63 High

Note. N = 100. SD = Standard Deviation. Subscale rows are in italics. Interpretation based on adopted Likert-scale thresholds.

Principals reported high levels across all three constructs and their subdimensions. Among the SME subdimensions,
Administrative Efficiency recorded the lowest mean (M = 3.72), suggesting that while overall school management is
perceived as effective, administrative processes represent a relative area for improvement.

8.3 Correlation Analysis

Pearson correlation coefficients were computed to examine associations among the three composite variables. The
correlation matrix is presented in Table 4.

Table 4. Pearson correlation matrix.

Variable DI EL SME

Digital Intelligence (DI) 1 0.68 0.61
Educational Leadership (EL) 0.68 1 0.74
Sch. Mgmt. Effectiveness (SME) 0.61Ss 0.74 1

Note. N = 100. ** p < .01 (two-tailed). DI = Digital Intelligence; EL = Educational Leadership; SME = School Management
Effectiveness.

All pairwise correlations were statistically significant (p < .01). The association between DI and EL (r = 0.68) and between
EL and SME (r = 0.74) were strong, while the association between DI and SME (r = 0.61) was moderate-to-strong. These
findings indicate that higher levels of digital intelligence are associated with higher levels of educational leadership
practices and school management effectiveness.
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8.4 Multiple Regression Analysis

To examine the unique and combined associations of digital intelligence and educational leadership practices with school
management effectiveness, a simultaneous multiple regression was conducted with SME as the dependent variable and
DI and EL as predictors. Results are presented in Table 5.

Table 5.Multiple regression analysis: Predictors of school management effectiveness.

Predictor B SE B β t p

Constant 0.72 0.31 — 2.32 .022
Digital Intelligence (DI) 0.21 0.08 0.19 2.63 .010
Educational Leadership (EL) 0.54 0.07 0.53 7.71 <.001

Note. N = 100. R² = .59; Adjusted R² = .58; F(2, 97) = 69.82, p < .001. DI = Digital Intelligence; EL = Educational Leadership; SME
= School Management Effectiveness.

The model was statistically significant, F(2, 97) = 69.82, p < .001, and accounted for approximately 59% of the variance
in school management effectiveness (R² = .59). Educational leadership practices emerged as a stronger predictor (β =
0.53, p < .001) than digital intelligence (β = 0.19, p = .010).

9. Discussion

9.1 Levels of Digital Intelligence

School leaders reported high levels of digital intelligence (M = 4.12), reflecting strong perceived performance in strategic
awareness, technological skills, and ethical judgment. These findings align with a growing body of evidence highlighting
digital intelligence as a central competency for educational leaders [8,48]. Given the reliance on self-reported data, these
perceptions should be interpreted as reflecting principals' subjective assessments rather than objective performance
indicators. The somewhat lower mean on Administrative Efficiency (M = 3.72) within the SME composite suggests that
contextual and infrastructural factors likely play important moderating roles.

9.2 Educational Leadership Practices

Educational leadership practices were reported at high levels (M = 4.05), suggesting the prevalence of transformational,
distributed, and digital leadership dispositions. These findings are broadly consistent with Transformational Leadership
Theory [11,12] and are consistent with empirical evidence from other contexts showing that digital leadership
competencies are associated with improved instructional quality and organizational performance [8,14,45].

9.3 School Management Effectiveness

The composite measure of school management effectiveness was rated high (M = 3.95). The relatively lower
Administrative Efficiency subdimension (M = 3.72) compared to Teacher Performance (M = 4.02) suggests that while
digital leadership is associated with improvements in instructional management, administrative streamlining may require
more targeted intervention. This is consistent with literature indicating that technology-mediated management
improvements are contingent on systemic infrastructure support [49,50].

9.4 Relationships among Constructs

Correlational and regression analyses revealed statistically significant positive associations among digital intelligence,
educational leadership practices, and school management effectiveness. These results are consistent with TPACK [27,29]
and TAM/UTAUT frameworks [31,32]. The regression analysis further indicated that educational leadership practices
were a stronger predictor of school management effectiveness (β = 0.53) than digital intelligence alone (β = 0.19),
suggesting that digital intelligence may operate, in part, through leadership practices. The correlational, cross-sectional
nature of this study precludes causal inference. The potential mediating role of educational leadership__whereby
educational leadership might mediate the relationship between digital intelligence and school management
effectiveness__represents a theoretically important mechanism, but formal mediation analysis was not conducted due to
sample size constraints. This is acknowledged as a significant limitation and is recommended as a priority for future
research.

9.5 Alternative Explanations

Several alternative explanations merit consideration. The strong associations may partly reflect social desirability bias
inherent in self-reported data. Additionally, unmeasured variables such as school resources, parental engagement, regional
infrastructure quality, and broader educational policy environment may account for a portion of the observed variance in
school management effectiveness.
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10. Limitations

This study has several important limitations. First, the study relied exclusively on self-reported data from principals,
introducing the risk of social desirability bias. Second, the sample was restricted to 100 principals in South Punjab,
limiting generalizability. Third, the sample size is insufficient to support robust CFA or structural equation modeling
(SEM); a sample of at least 200-300 participants is recommended for such analyses [47]. Fourth, the predominance of
online data collection (70%) may have introduced selection bias toward more digitally active principals. Fifth, the cross-
sectional design precludes causal or temporal inference. Sixth, formal mediation analysis was not conducted due to sample
constraints, leaving the potential mediating role of educational leadership empirically untested. Seventh, the study did not
include construct validity testing through CFA, which is a fundamental limitation for a quantitative correlational study;
future research should perform and report CFA results. These limitations should be kept in mind when applying the
findings to policy or practice.

11. Implications

11.1 Theoretical Implications

This study extends classical transformational and distributed leadership theories by integrating digital intelligence as a
construct associated with leadership effectiveness. The regression findings offer preliminary empirical support for a
mediation pathway consistent with TPACK and TAM/UTAUT frameworks. The incorporation of GenAI literacy
perspectives [34,35] broadens the conceptualization of digital intelligence beyond technical skills to include adaptive,
ethical, and metacognitive dimensions.

11.2 Practical Implications

Professional development programs for school principals should explicitly target digital intelligence competencies,
including strategic awareness, ethical data governance, and technological skill development. Policymakers in Pakistan's
education sector should consider investing in digital infrastructure, particularly in rural school districts. Administrators
are encouraged to explore AI-based management systems to support evidence-based decision-making, subject to
appropriate ethical safeguards. These recommendations should be acted upon with appropriate caution given the
limitations of the present study's design and analytical approach.

12. Recommendations for Future Research

(1) Conduct longitudinal studies to assess changes in digital intelligence and leadership effectiveness over time.

(2) Expand research to primary and higher education institutions and to cross-country comparative designs.

(3) Investigate the mediating role of educational leadership practices in the relationship between digital intelligence and
school management effectiveness using formal mediation analysis.

(4) Conduct CFA and SEM with larger samples to test and refine the proposed measurement and structural models.

(5) Integrate qualitative methods to understand contextual factors affecting digital leadership in resource-constrained
settings.

(6) Examine GenAI literacy as an emerging dimension of digital intelligence in educational leadership research.

13. Conclusion

This study examined the associations between digital intelligence, educational leadership practices, and school
management effectiveness among 100 secondary school principals in South Punjab, Pakistan. Using a quantitative, cross-
sectional correlational design, the findings indicated high perceived levels across all three constructs and revealed
statistically significant positive associations among them. Multiple regression analysis further suggested that educational
leadership practices are a stronger proximate predictor of school management effectiveness than digital intelligence alone.

These findings offer empirical support for the relevance of digital intelligence and leadership competencies in school
management contexts, and align with transformational, distributed, and technology acceptance theoretical frameworks.
At the same time, the correlational, cross-sectional design, reliance on self-reported data, regional sample, and modest
sample size impose important constraints on causal inference and generalizability. Educational authorities are encouraged
to consider digital intelligence and leadership capacity as interrelated investment priorities, while recognizing that
infrastructural, systemic, and contextual factors must also be addressed for digital competencies to translate into
meaningful improvements in school management and student outcomes.
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