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ABSTRACT 

Early childhood and primary education represent foundational developmental windows during which 

institutional governance and pedagogical climate profoundly shape lifelong learning trajectories. 

Despite extensive scholarship examining principal effectiveness in secondary schooling, empirical 

evidence quantifying how multidimensional school leadership directly and indirectly shapes holistic 

development among young learners remains fragmented. This study empirically investigates the impact 

of four core school leadership dimensions Instructional Leadership (IL), Transformational Leadership 

(TL), Distributed Leadership (DL), and Inclusive-Relational Leadership (IRL) on the holistic 

development of young learners aged five to nine years across cognitive-literacy, numeracy and 

executive function, socio-emotional learning, and behavioral self-regulation domains. Using a 

stratified multi-stage design, triangulated quantitative data were collected over a nine-month academic 

year from 28 principals, 84 primary teachers, and 420 young learners (Grades K–3) across urban, 

suburban, and rural schools. Psychometric evaluation confirmed high internal consistency across 

instruments (Cronbach's α = 0.86 to 0.93). Zero-order Pearson correlations revealed robust positive 

associations between the Composite School Leadership Index (CSLI) and Composite Holistic Learner 

Development (CHLD; r = 0.68, p < 0.001), with Distributed Leadership (r = 0.68) and Instructional 

Leadership (r = 0.62) exhibiting the strongest bivariate links. One-way variance analysis demonstrated 

substantial developmental superiority in Distributed-Integrated leadership regimes (M = 83.30) over 

administrative baseline schools (M = 64.63; F = 48.72, p < 0.001, η² = 0.260). Hierarchical regression 

and structural bootstrapping established that leadership and school-process mediators explain 58.4% 

of variance (R² = 0.584), with teacher efficacy (β = 0.29) and classroom climate (β = 0.25) mediating 

57.1% of leadership impact. 
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1. INTRODUCTION 

1.1 Conceptualizing Multidimensional School Leadership in Early Primary Education 

School leadership has evolved from traditional bureaucratic administration into a dynamic, multidimensional 

catalyst for institutional improvement and pedagogical excellence [1], [2]. Within early childhood and primary 

education settings, principals and instructional leaders establish the organizational norms, curricular coherence, 

and relational trust required to nurture young children during their most malleable neurodevelopmental years [3], 

[4]. Contemporary leadership frameworks emphasize the synergistic interplay of Instructional Leadership (IL), 

which prioritizes curricular alignment, classroom observation, and diagnostic pedagogical supervision; 

Transformational Leadership (TL), which cultivates shared institutional vision, intellectual stimulation, and 

intrinsic professional motivation; Distributed Leadership (DL), which decentralizes pedagogical decision-making 

across collaborative grade-level teacher teams; and Inclusive-Relational Leadership (IRL), which fosters 

culturally responsive, psychologically safe family-school partnerships [5], [6]. Rather than operating in isolation, 

these four leadership dimensions jointly configure the daily instructional ecology experienced by early educators 

and young learners. 

1.2 Holistic Developmental Domains of Young Learners in Formative Years 

The development of young learners between ages five and nine encompasses tightly interwoven cognitive, socio-

emotional, and regulatory competencies that form the foundational architecture for subsequent academic 

achievement and lifelong psychosocial well-being [7], [8]. Holistic early learner development spans four 

interdependent domains: Cognitive-Literacy Development (CLD), involving phonemic awareness, morphological 

decoding, vocabulary acquisition, and emergent reading comprehension; Numeracy and Executive Function 

(NEF), encompassing quantitative reasoning, number sense, working memory, and cognitive flexibility; Socio-

Emotional Learning (SEL), reflecting interpersonal empathy, peer cooperation, and emotional literacy; and 

Behavioral Self-Regulation (BSR), governing attentional control, inhibitory regulation, and adaptive classroom 

conduct [9]. Because young children are exceptionally sensitive to environmental predictability and adult 

responsiveness, school-wide leadership practices that stabilize classroom routines and empower teachers exert 

profound downstream effects on developmental maturation across all four domains. 
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1.3 Research Problem, Empirical Gap, and Objectives of the Study 

Despite broad consensus that school leadership is second only to classroom instruction among school-based 

influences on student learning, existing empirical literature predominantly focuses on standardized achievement 

scores in upper elementary and secondary cohorts [1], [10]. Critical empirical gaps persist regarding how distinct 

leadership configurations interact with teacher collective self-efficacy and classroom pedagogical climate to shape 

multidimensional developmental trajectories in early primary grades. Addressing this gap, the present study 

empirically evaluates the direct and mediated impacts of IL, TL, DL, and IRL on holistic development among 420 

young learners across 28 primary schools. Specifically, this research quantifies bivariate and multivariate 

relationships, compares developmental outcomes across four school leadership regimes, models longitudinal nine-

month developmental gains, and establishes rigorous, quantitative evidence-based links bridging theoretical 

school leadership models to actionable early childhood and primary school leadership policy and practice. 

2. LITERATURE SURVEY 

Extensive, multi-decade empirical inquiry into educational leadership conducted over the past two decades has 

consistently affirmed that school principals shape student outcomes primarily through indirect organizational, 

instructional, and cultural pathways [11], [12]. Seminal meta-analytic synthesis by Robinson et al. [13] 

demonstrated that instructional leadership practices specifically promoting and participating in teacher 

professional learning, establishing clear academic goals, and coordinating curriculum across grade levels yield an 

average effect size nearly four times larger than transformational leadership alone on student academic 

achievement. Building upon this empirical foundation, Hallinger and Heck [14] examined collaborative leadership 

growth trajectories across primary schools, revealing that reciprocal leadership structures mutually reinforce 

school-wide academic capacity and longitudinal reading and mathematics growth. Similarly, Leithwood, Sun, and 

Pollock [15] formulated the comprehensive Four Paths Model, articulating how rational, emotional, 

organizational, and family pathways systematically transmit principal leadership practices into measurable 

classroom-level developmental gains [16]. 

Within early childhood and lower primary contexts, recent empirical scholarship underscores the heightened 

salience of distributed and relational leadership architectures [17], [18]. Spillane and Diamond [19] 

conceptualized distributed leadership as an interactive web of leaders, followers, and situational artifacts such as 

formative assessment rubrics, early literacy protocols, and grade-level professional learning communities. 

Empirical investigations by Sebastian, Allensworth, and Huang [20] and Heck and Hallinger [21] confirmed that 

when principals distribute pedagogical authority to early-grade teacher teams, classroom instructional quality, 

curricular alignment, and student socio-emotional engagement improve significantly. Furthermore, Goddard, 

Hoy, and Woolfolk Hoy [22] established that teacher collective self-efficacy acts as a robust psychological 
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mechanism linking supportive principal governance to differentiated classroom pedagogy, diagnostic scaffolding, 

and early literacy and numeracy acquisition across diverse student populations [23]. 

More recently, large-scale longitudinal investigations by Grissom, Egalite, and Lindsay [24] and Day, Gu, and 

Sammons [25] synthesized multi-year panel data demonstrating that replacing a below-average principal with an 

above-average leader generates up to three additional months of student learning annually. In early childhood 

settings, Pianta, Downer, and Hamre [26] and Blair and Raver [27] showed that emotionally supportive, well-

regulated classroom climates directly fostered by inclusive school leadership accelerate executive functioning, 

working memory, and behavioral self-regulation among young learners. Nevertheless, prior studies rarely 

integrate cognitive, numeracy, socio-emotional, and behavioral metrics within a unified longitudinal framework 

[28], [29], [30]. Consequently, this comprehensive literature survey directly motivates our integrated empirical 

research design systematically testing how four distinct principal leadership styles directly and indirectly drive 

holistic young learner development across diverse early childhood and primary schooling environments. 

3. METHODOLOGY 

This investigation employed a prospective, multi-site empirical research design combining cross-sectional 

psychometric modeling with nine-month longitudinal tracking across a complete academic year. Using stratified 

multi-stage cluster sampling, 28 primary schools were selected across urban (39.3%), suburban (35.7%), and rural 

(25.0%) educational districts to ensure socioeconomic diversity. Within each participating school, the head 

principal (N = 28), three randomly selected Kindergarten-to-Grade-3 classroom teachers (N = 84), and five 

randomly sampled young learners per classroom (N = 420; mean age = 6.84 years, SD = 1.12; 50.5% female, 

49.5% male) participated. Institutional ethics clearance, parental consent, and individual child assent were 

obtained prior to study. 

Data collection utilized three validated psychometric instruments administered at Baseline (Month 1, T1), Mid-

Year (Month 5, T2), and Year-End (Month 9, T3). School leadership was measured via the 36-item Principal 

Leadership Practices Inventory (PLPI-36) on a five-point Likert scale, capturing Instructional Leadership (IL), 

Transformational Leadership (TL), Distributed Leadership (DL), and Inclusive-Relational Leadership (IRL). 

Mediating school processes were assessed using the Teacher Collective Self-Efficacy Scale (TCSE) and 

Supportive Classroom Pedagogical Climate Index (SCPC). Learner outcomes were evaluated on a standardized 

0–100 scale via the Young Learner Holistic Development Assessment Battery (YLHDAB), covering Cognitive-

Literacy (CLD), Numeracy/Executive Function (NEF), Socio-Emotional Learning (SEL), and Behavioral Self-

Regulation (BSR). 

Quantitative data analysis was conducted in Python (SciPy, Statsmodels) and IBM SPSS v.29 after verifying 

normality, homoscedasticity, and absence of multicollinearity (all Variance Inflation Factors < 2.45). First, 

descriptive statistics, Cronbach's alpha, composite reliability (CR), and average variance extracted (AVE) were 
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calculated. Second, zero-order Pearson correlation matrices evaluated bivariate associations across constructs. 

Third, one-way Analysis of Variance (ANOVA) with Tukey HSD post-hoc tests compared developmental 

domains across four leadership regimes. Finally, three-stage hierarchical multiple regression and non-parametric 

bootstrapping (5,000 resamples) quantified direct, mediated, and longitudinal effects of school leadership on 

holistic young learner development. 

4. DATA COLLECTION AND ANALYSIS 

4.1 Psychometric Reliability and Descriptive Baseline of Leadership and Learner 

Constructs 

Table 1: Descriptive Statistics and Psychometric Reliability of School Leadership, Process Mediators, and 

Learner Developmental Constructs (N = 28 Principals, N = 84 Teachers, N = 420 Young Learners) 

Construct / Variable Name 
Scale / 

Range 
Items 

Mean 

(M) 
SD 

Cronbach 

α 
CR AVE 

Instructional Leadership (IL) 1–5 Likert 9 3.94 0.62 0.91 0.92 0.64 

Transformational Leadership (TL) 1–5 Likert 9 3.86 0.68 0.89 0.90 0.61 

Distributed Leadership (DL) 1–5 Likert 9 4.08 0.58 0.92 0.93 0.67 

Inclusive-Relational Leadership 

(IRL) 
1–5 Likert 9 3.79 0.71 0.88 0.89 0.59 

Composite School Leadership 

Index (CSLI) 
1–5 Likert 36 3.92 0.59 0.93 0.94 0.65 

Teacher Collective Self-Efficacy 

(TCSE) 
1–5 Likert 12 4.02 0.61 0.90 0.91 0.63 

Supportive Classroom Climate 

(SCPC) 
1–5 Likert 10 3.97 0.64 0.89 0.90 0.62 

Cognitive-Literacy Development 

(CLD) 
0–100 Std. 15 76.40 11.20 0.91 0.92 0.66 

Numeracy & Executive Function 

(NEF) 
0–100 Std. 15 74.80 11.85 0.88 0.89 0.61 

Socio-Emotional Learning (SEL) 0–100 Std. 12 78.20 10.45 0.90 0.91 0.64 

Behavioral Self-Regulation (BSR) 0–100 Std. 12 75.60 11.10 0.86 0.88 0.59 

Composite Holistic Learner Dev. 

(CHLD) 
0–100 Std. 54 76.25 10.30 0.93 0.94 0.66 

Note: SD = Standard Deviation; CR = Composite Reliability; AVE = Average Variance Extracted. All constructs 

exceed standard psychometric thresholds (α > 0.70, CR > 0.80, AVE > 0.50). 

Table 1 establishes the psychometric integrity and descriptive baseline of all empirical constructs, directly 

substantiating the measurement claims stated in the Abstract. Across the 28 primary schools, Distributed 

Leadership recorded the highest mean endorsement on the five-point scale (M = 4.08, SD = 0.58), followed by 

Instructional Leadership (M = 3.94, SD = 0.62), Transformational Leadership (M = 3.86, SD = 0.68), and 

Inclusive-Relational Leadership (M = 3.79, SD = 0.71), yielding a Composite School Leadership Index (CSLI) of 

3.92 (SD = 0.59). School-level mediating processes similarly exhibited strong endorsement, with Teacher 
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Collective Self-Efficacy (TCSE) averaging 4.02 (SD = 0.61) and Supportive Classroom Pedagogical Climate 

(SCPC) averaging 3.97 (SD = 0.64). Among the 420 young learners, standardized developmental scores (0–100 

scale) ranged from 74.80 in Numeracy and Executive Function to 78.20 in Socio-Emotional Learning, with a 

Composite Holistic Learner Development (CHLD) score of 76.25 (SD = 10.30). All Cronbach's alpha (0.86–0.93), 

Composite Reliability (0.88–0.94), and Average Variance Extracted (0.59–0.67) values exceeded psychometric 

thresholds, providing a rigorous foundation for the inferential conclusions drawn in the Conclusion. 

 

Figure 1: Mean Scores, Standard Deviations, and Psychometric Reliability (α) Across Leadership 

Constructs and Learner Developmental Domains 

Figure 1 illustrates the distributional profiles and psychometric reliability of all study constructs across the 28 

participating schools and 420 young learners. Panel A displays mean ratings on a five-point scale with standard 

deviation error bars and Cronbach's alpha coefficients, showing that Distributed Leadership achieved the highest 

endorsement (M = 4.08, SD = 0.58, α = 0.92), followed closely by Teacher Collective Self-Efficacy (M = 4.02) 

and Instructional Leadership (M = 3.94). Panel B depicts standardized 0–100 developmental scores, where Socio-

Emotional Learning (M = 78.20, α = 0.90) and Cognitive-Literacy Development (M = 76.40, α = 0.91) 

demonstrated robust performance. 

4.2 Bivariate Correlation Matrix Linking School Leadership Styles and Developmental 

Domains 

Table 2: Zero-Order Pearson Correlation Matrix Among Leadership Dimensions, Mediators, and Young 

Learner Developmental Domains (N = 420) 

Construc

t 

1. IL 2. TL 3. DL 4. 

IRL 

5. 

TCS

E 

6. 

SCP

C 

7. 

CLD 

8. 

NEF 

9. 

SEL 

10. 

BSR 

11. 

CHL

D 
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1. IL 1.00 0.62*

* 

0.66*

* 

0.54*

* 

0.61*

* 

0.58*

* 

0.64*

* 

0.61*

* 

0.49*

* 

0.52*

* 

0.62*

* 

2. TL 0.62*

* 

1.00 0.64*

* 

0.63*

* 

0.59*

* 

0.62*

* 

0.55*

* 

0.52*

* 

0.63*

* 

0.57*

* 

0.60*

* 

3. DL 0.66*

* 

0.64*

* 

1.00 0.61*

* 

0.67*

* 

0.65*

* 

0.62*

* 

0.60*

* 

0.65*

* 

0.63*

* 

0.68*

* 

4. IRL 0.54*

* 

0.63*

* 

0.61*

* 

1.00 0.56*

* 

0.64*

* 

0.48*

* 

0.46*

* 

0.66*

* 

0.61*

* 

0.58*

* 

5. TCSE 0.61*

* 

0.59*

* 

0.67*

* 

0.56*

* 

1.00 0.68*

* 

0.63*

* 

0.60*

* 

0.61*

* 

0.59*

* 

0.66*

* 

6. SCPC 0.58*

* 

0.62*

* 

0.65*

* 

0.64*

* 

0.68*

* 

1.00 0.58*

* 

0.56*

* 

0.64*

* 

0.62*

* 

0.64*

* 

7. CLD 0.64*

* 

0.55*

* 

0.62*

* 

0.48*

* 

0.63*

* 

0.58*

* 

1.00 0.78*

* 

0.64*

* 

0.66*

* 

0.88*

* 

8. NEF 0.61*

* 

0.52*

* 

0.60*

* 

0.46*

* 

0.60*

* 

0.56*

* 

0.78*

* 

1.00 0.61*

* 

0.65*

* 

0.86*

* 

9. SEL 0.49*

* 

0.63*

* 

0.65*

* 

0.66*

* 

0.61*

* 

0.64*

* 

0.64*

* 

0.61*

* 

1.00 0.74*

* 

0.85*

* 

10. BSR 0.52*

* 

0.57*

* 

0.63*

* 

0.61*

* 

0.59*

* 

0.62*

* 

0.66*

* 

0.65*

* 

0.74*

* 

1.00 0.86*

* 

11. 

Composit

e CHLD 

0.62*

* 

0.60*

* 

0.68*

* 

0.58*

* 

0.66*

* 

0.64*

* 

0.88*

* 

0.86*

* 

0.85*

* 

0.86*

* 

1.00 

Note: **p < 0.001 (two-tailed). Composite School Leadership Index (CSLI) correlates with Composite Holistic 

Learner Development (CHLD) at r = 0.68 (p < 0.001). 

Table 2 details the zero-order Pearson correlation matrix across all eleven leadership, mediator, and child 

development constructs (N = 420, all p < 0.001), empirically validating the relational hypothesis connecting the 

paper's title to the Abstract and Conclusion. Among the four leadership styles, Distributed Leadership exhibited 

the strongest bivariate correlation with Composite Holistic Learner Development (r = 0.68), followed by 

Instructional Leadership (r = 0.62), Transformational Leadership (r = 0.60), and Inclusive-Relational Leadership 

(r = 0.58). Crucially, the correlation patterns reveal specialized domain pathways: Instructional Leadership 

correlated most strongly with Cognitive-Literacy Development (r = 0.64) and Numeracy and Executive Function 

(r = 0.61), reflecting its emphasis on curriculum coherence and diagnostic instruction. Conversely, Inclusive-

Relational Leadership and Transformational Leadership correlated most powerfully with Socio-Emotional 

Learning (r = 0.66 and r = 0.63) and Behavioral Self-Regulation (r = 0.61 and r = 0.57). Furthermore, both school-

process mediators TCSE (r = 0.66) and SCPC (r = 0.64) correlated robustly with holistic learner development, 

confirming the dual direct-and-mediated architecture summarized in the Abstract and synthesized in the 

Conclusion. 
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Figure 2: Inter-Construct Pearson Correlation Heatmap and Bivariate Ordinary Least Squares 

Regression Trend (N = 420) 

Figure 2 presents the bivariate empirical architecture linking school leadership dimensions, institutional 

mediators, and young learner developmental domains. Panel A displays the 11-by-11 Pearson correlation heatmap, 

revealing statistically significant positive inter-correlations across all constructs (r = 0.46 to 0.88, p < 0.001), with 

Distributed Leadership exhibiting the strongest association with Composite Holistic Learner Development (r = 

0.68) and Teacher Collective Self-Efficacy (r = 0.67). Panel B plots individual learner observations (N = 420) 

alongside the ordinary least squares regression line and 95% confidence band, visually confirming a steep, linear 

developmental trajectory as school leadership quality increases across the entire sample. 

4.3 Comparative Analysis of Learner Development across Dominant School Leadership 

Regimes (ANOVA) 

Table 3: One-Way ANOVA Comparing Young Learner Developmental Domains across Four Dominant 

School Leadership Regimes (N = 420) 

Dominant School 

Leadership 

Regime 

Schools / 

Learners 

CLD Mean 

± SD 

NEF Mean 

± SD 

SEL Mean 

± SD 

BSR Mean 

± SD 

Composite 

CHLD 

Mean ± SD 

Distributed-

Integrated Regime 

8 / n = 

120 

83.40 ± 

7.85 

82.10 ± 

8.12 

85.00 ± 

7.10 

82.70 ± 

7.90 
83.30 ± 7.42 

Instructional-

Dominant Regime 

7 / n = 

105 

79.80 ± 

8.90 

78.50 ± 

9.15 

76.90 ± 

8.80 

75.40 ± 

9.05 
77.65 ± 8.65 

Transformational-

Dominant Regime 

7 / n = 

105 

75.10 ± 

9.40 

73.20 ± 

9.85 

80.40 ± 

8.45 

77.20 ± 

8.95 
76.48 ± 9.10 
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Administrative 

Baseline Regime 
6 / n = 90 

64.20 ± 

10.80 

62.40 ± 

11.20 

67.80 ± 

9.95 

64.10 ± 

10.50 

64.63 ± 

10.15 

Total Sample / 

Omnibus ANOVA 

28 / N = 

420 

F = 

42.18*** 

(η²=0.233) 

F = 

44.05*** 

(η²=0.241) 

F = 

45.90*** 

(η²=0.249) 

F = 

41.64*** 

(η²=0.231) 

F = 48.72*** 

(η²=0.260) 

Note: ***p < 0.001; df = (3, 416). Tukey HSD post-hoc comparisons confirm Distributed-Integrated > 

Instructional-Dominant, Transformational-Dominant > Administrative Baseline (all p < 0.01). 

Table 3 presents the one-way Analysis of Variance (ANOVA) comparing young learner developmental outcomes 

across four empirically classified school leadership regimes, directly supporting the regime-comparison findings 

highlighted in both the Abstract and Conclusion. Schools classified under the Distributed-Integrated Regime (8 

schools, n = 120 learners), where principals simultaneously combined high instructional, transformational, and 

distributed practices, achieved the highest Composite Holistic Learner Development score (M = 83.30, SD = 

7.42), significantly outperforming all other groups across Cognitive-Literacy (83.40), Numeracy and Executive 

Function (82.10), Socio-Emotional Learning (85.00), and Behavioral Self-Regulation (82.70). Instructional-

Dominant schools (n = 105; composite M = 77.65) surpassed Transformational-Dominant schools (n = 105; 

composite M = 76.48) in cognitive-literacy (79.80 vs. 75.10) and numeracy (78.50 vs. 73.20), whereas 

Transformational-Dominant schools excelled in socio-emotional learning (80.40 vs. 76.90). In stark contrast, 

Administrative Baseline schools (n = 90) scored lowest on every dimension (composite M = 64.63, SD = 10.15). 

The omnibus ANOVA confirmed large, statistically significant between-regime variance (F(3, 416) = 48.72, p < 

0.001, η² = 0.260). 
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Figure 3: Comparative Profile of Young Learner Developmental Domains across Dominant School 

Leadership Regimes (ANOVA F = 48.72, p < 0.001) 

Figure 3 portrays the comparative profile analysis of the four young learner developmental domains and composite 

holistic score across four empirically classified school leadership regimes. Learners enrolled in Distributed-

Integrated leadership schools (n = 120) achieved the highest mean scores across every dimension, peaking in 

Socio-Emotional Learning (85.0) and Cognitive-Literacy Development (83.4), with a composite score of 83.30. 

Instructional-Dominant schools (n = 105) excelled in cognitive-literacy (79.8) and numeracy (78.5), whereas 

Transformational-Dominant schools (n = 105) favored socio-emotional growth (80.4). Conversely, 

Administrative Baseline schools (n = 90) lagged substantially across all domains (composite 64.63; ANOVA F = 

48.72, p < 0.001). 

4.4 Hierarchical Multiple Linear Regression Predicting Holistic Young Learner 

Development 

Table 4: Three-Stage Hierarchical Multiple Linear Regression Predicting Composite Holistic Learner 

Development (CHLD, N = 420) 

Predictor Variable 

/ Model Parameter 

Model 1: 

Controls (β / t) 

Model 2: + 

Leadership (β / t) 

Model 3: Full 

Mediated (β / t) 

95% CI 

(Model 3 

β) 

VIF 

School 

Socioeconomic 

Index (SES) 

0.24*** (5.18) 0.14*** (3.62) 0.10** (2.88) 
[0.032, 

0.168] 
1.42 
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Student–Teacher 

Ratio (STR) 
-0.16*** (-3.48) -0.09* (-2.34) -0.06 (-1.74) 

[-0.128, 

0.008] 
1.31 

Learner 

Chronological Age 

(Years) 

0.18*** (3.96) 0.12*** (3.21) 0.09** (2.69) 
[0.024, 

0.156] 
1.18 

Baseline Prior 

Readiness Score 
0.22*** (4.82) 0.15*** (3.94) 0.11*** (3.25) 

[0.043, 

0.177] 
1.36 

Instructional 

Leadership (IL) 
 0.27*** (6.14) 0.19*** (4.62) 

[0.109, 

0.271] 
2.14 

Transformational 

Leadership (TL) 
 0.21*** (4.85) 0.14** (3.42) 

[0.060, 

0.220] 
2.08 

Distributed 

Leadership (DL) 
 0.31*** (6.92) 0.22*** (5.18) 

[0.137, 

0.303] 
2.32 

Inclusive-Relational 

Leadership (IRL) 
 0.18*** (4.22) 0.12** (2.98) 

[0.041, 

0.199] 
1.96 

Teacher Collective 

Self-Efficacy 

(TCSE) 

  0.29*** (6.78) 
[0.206, 

0.374] 
2.41 

Supportive 

Classroom Climate 

(SCPC) 

  0.25*** (5.84) 
[0.166, 

0.334] 
2.38 

Model Fit Summary 

(R² / Adj. R² / ΔR² / 

F) 

R²=0.198 | 

Adj=0.190 | 

F=25.61*** 

R²=0.472 | 

ΔR²=0.274 | 

F=45.92*** 

R²=0.584 | 

ΔR²=0.112 | 

F=57.42*** 

Total R² = 

58.4% 

Max 

2.41 

Note: Standardized regression coefficients (β) reported with t-statistics in parentheses. *p < 0.05, **p < 0.01, ***p 

< 0.001. VIF = Variance Inflation Factor. 

Table 4 reports the three-stage hierarchical multiple linear regression predicting Composite Holistic Learner 

Development (CHLD), providing the multivariate empirical backbone linking our Abstract to the policy 

recommendations in the Conclusion. In Model 1, demographic and institutional control variables (school 

socioeconomic index, student-teacher ratio, learner age, and baseline readiness) accounted for 19.8% of variance 

(R² = 0.198, F(4, 415) = 25.61, p < 0.001). Introducing the four school leadership dimensions in Model 2 generated 

a highly significant incremental variance gain of 27.4% (ΔR² = 0.274, total R² = 0.472, F(8, 411) = 45.92, p < 

0.001), with Distributed Leadership (β = 0.31, p < 0.001) and Instructional Leadership (β = 0.27, p < 0.001) 

emerging as the strongest direct predictors, alongside Transformational (β = 0.21) and Inclusive-Relational 

Leadership (β = 0.18). When Teacher Collective Self-Efficacy (β = 0.29, p < 0.001) and Supportive Classroom 

Pedagogical Climate (β = 0.25, p < 0.001) were incorporated in Model 3, explained variance rose to 58.4% (ΔR² 

= 0.112, R² = 0.584, Adjusted R² = 0.574, F(10, 409) = 57.42, p < 0.001), confirming partial mediation. 
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Figure 4: Standardized Regression Coefficients (β) and Incremental Variance Explained (R²) Across 

Hierarchical Regression Models 

Figure 4 visualizes the parameter estimates and explanatory power of the three-stage hierarchical multiple 

regression predicting Composite Holistic Learner Development. Panel A compares standardized regression 

coefficients (β) between Model 2 (direct leadership predictors only) and Model 3 (full mediated model with 95% 

confidence intervals). When Teacher Collective Self-Efficacy (β = 0.29, p < 0.001) and Supportive Classroom 

Climate (β = 0.25, p < 0.001) enter Model 3, direct leadership betas attenuate partially while remaining highly 

significant. Panel B demonstrates the corresponding jump in explained variance from 19.8% in Model 1 to 47.2% 

in Model 2 and 58.4% in Model 3. 

4.5 Longitudinal Nine-Month Developmental Gains and Structural Mediation Analysis 

Table 5: Nine-Month Longitudinal Developmental Gains by Leadership Tier and Bootstrapped 

Structural Mediation Decomposition (5,000 Resamples, N = 420) 

Panel / 

Analytical 

Dimension 

Subgroup / 

Structural 

Pathway 

Baseline 

T1 (M ± 

SD) 

Mid-

Year 

T2 (M 

± SD) 

Year-

End T3 

(M ± 

SD) 

Net Gain Δ 

/ Effect (β) 

t-Stat / 

95% 

Bootstrap 

CI 

Effect 

Size / 

Share 

Panel A: 

Longitudinal 

Tier 

High-

Leadership Tier 

(10 Schools, 

n=150) 

68.40 ± 

6.80 

76.10 ± 

6.95 

83.60 ± 

7.10 

Δ = 

+15.20*** 

t = 24.85 (p 

< 0.001) 

Cohen's 

d = 1.48 

Panel A: 

Longitudinal 

Tier 

Moderate-

Leadership Tier 

(11 Schools, 

n=165) 

67.90 ± 

7.10 

72.30 ± 

7.25 

76.50 ± 

7.40 

Δ = 

+8.60*** 

t = 15.42 (p 

< 0.001) 

Cohen's 

d = 0.89 
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Panel A: 

Longitudinal 

Tier 

Low-

Leadership Tier 

(7 Schools, 

n=105) 

67.50 ± 

7.45 

69.40 ± 

7.60 

71.20 ± 

7.85 

Δ = 

+3.70*** 

t = 6.18 (p < 

0.001) 

Cohen's 

d = 0.38 

Panel B: 

Mediation 

Path 

Direct Effect: 

CSLI → CHLD 
   

β = 

0.292*** 

95% CI 

[0.224, 

0.361] 

42.9% of 

Total 

Panel B: 

Mediation 

Path 

Indirect 1: 

CSLI → TCSE 

→ CHLD 

   
β = 

0.214*** 

95% CI 

[0.158, 

0.276] 

31.5% of 

Total 

Panel B: 

Mediation 

Path 

Indirect 2: 

CSLI → SCPC 

→ CHLD 

   
β = 

0.174*** 

95% CI 

[0.122, 

0.231] 

25.6% of 

Total 

Panel B: 

Total Impact 

Total 

Leadership 

Effect (Direct + 

Mediated) 

   
β = 

0.680*** 

95% CI 

[0.612, 

0.744] 

100% 

(57.1% 

Med.) 

Note: ***p < 0.001. Panel A tracks longitudinal CHLD progression across 9 months; Panel B decomposes the 

standardized total effect of Composite School Leadership Index (CSLI) on CHLD. 

Table 5 integrates the nine-month longitudinal developmental gain analysis (Baseline T1, Mid-Year T2, and Year-

End T3) with non-parametric structural mediation bootstrapping (5,000 resamples), forging the final empirical 

bridge between the study's Abstract and Conclusion. Stratifying the sample into terciles based on the Composite 

School Leadership Index revealed dramatic divergence in developmental growth over the academic year. Young 

learners in High-Leadership Tier schools (n = 150) progressed from 68.40 at T1 to 76.10 at T2 and 83.60 at T3, 

achieving a net gain of +15.20 points (paired t = 24.85, p < 0.001, Cohen's d = 1.48). Learners in Moderate-

Leadership Tier schools (n = 165) gained +8.60 points (d = 0.89), whereas those in Low-Leadership Tier schools 

(n = 105) gained only +3.70 points (from 67.50 to 71.20; d = 0.38). Structural mediation decomposition confirmed 

that of the total leadership effect (β = 0.680, p < 0.001), 42.9% (β = 0.292) operated directly and 57.1% (β = 0.388) 

operated indirectly through teacher collective self-efficacy (31.5%, β = 0.214) and supportive classroom climate 

(25.6%, β = 0.174). 
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Figure 5: Nine-Month Longitudinal Growth Trajectories by Leadership Tier and Structural Mediation 

Decomposition (5,000 Bootstraps) 

Figure 5 synthesizes the nine-month longitudinal growth trajectories and structural mediation decomposition of 

school leadership impact. Panel A tracks Composite Holistic Learner Development from Baseline (Month 1) 

through Mid-Year (Month 5) to Year-End (Month 9), demonstrating that learners in High-Leadership Tier schools 

(n = 150) gained +15.20 points (from 68.4 to 83.6; Cohen's d = 1.48), nearly quadrupling the +3.70-point gain in 

Low-Leadership schools (n = 105; from 67.5 to 71.2; d = 0.38). Panel B decomposes the total standardized 

leadership effect (β = 0.680), showing that 57.1% operates indirectly through teacher collective efficacy (31.5%) 

and classroom pedagogical climate (25.6%). 

5. DISCUSSION 

5.1 Critical Analysis of Empirical Data 

A critical examination of the empirical data generated across Tables 1 through 5 and Figures 1 through 5 reveals 

three fundamental mechanisms governing how school leadership shapes young learner development. First, 

leadership effects in early primary schooling are domain-differentiated rather than monolithic: whereas 

Instructional Leadership exerts its strongest bivariate and multivariate influence on Cognitive-Literacy 

Development (r = 0.64, β = 0.19) and Numeracy and Executive Function (r = 0.61) through curricular coherence 

and diagnostic supervision, Transformational and Inclusive-Relational Leadership disproportionately elevate 

Socio-Emotional Learning (r = 0.63 and r = 0.66) and Behavioral Self-Regulation (r = 0.57 and r = 0.61). Second, 

the ANOVA regime comparison (Table 3) proves that isolated single-style leadership is suboptimal; schools 

operating under a Distributed-Integrated regime achieved an 18.67-point composite advantage over 
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administrative-baseline schools (83.30 vs. 64.63; F = 48.72, p < 0.001, η² = 0.260), demonstrating that 

empowering grade-level teacher teams simultaneously amplifies cognitive and regulatory outcomes. Third, 

hierarchical regression (R² = 0.584) and structural bootstrapping confirm that 57.1% of principal influence is 

transmitted indirectly via Teacher Collective Self-Efficacy (β = 0.29) and Supportive Classroom Climate (β = 

0.25), explaining why high-leadership schools achieved nearly fourfold longitudinal developmental gains (+15.20 

vs. +3.70 points) over time. 

5.2 Comparison of Empirical Data with Past Work 

Comparing our empirical findings with past scholarship reveals both strong convergence with foundational 

leadership theories and novel extensions specific to early childhood education. Our hierarchical regression and 

structural mediation results align closely with Leithwood et al.'s [1], [15] Four Paths model and Goddard et al.'s 

[22] collective efficacy framework, which posit that principal leadership impacts student learning predominantly 

by strengthening faculty instructional beliefs, collaborative trust, and classroom affective conditions [16], [23]. 

However, whereas Robinson et al.'s [13] seminal meta-analysis of mostly upper-elementary and secondary student 

cohorts reported that instructional leadership exerted nearly four times the impact of transformational leadership, 

our empirical data in Grades K–3 (Table 2 and Table 4) demonstrate a much more balanced, synergistic 

contribution among Distributed Leadership (β = 0.22), Instructional Leadership (β = 0.19), Transformational 

Leadership (β = 0.14), and Inclusive-Relational Leadership (β = 0.12). This divergence from secondary-school 

studies occurs because young learners aged five to nine require emotionally warm, co-regulated relational security 

alongside structured phonics and numeracy scaffolding, corroborating neurodevelopmental and classroom-

ecology findings by Pianta et al. [26] and Blair and Raver [27]. Moreover, our ANOVA findings showing superior 

developmental outcomes under Distributed-Integrated governance (M = 83.30) extend Spillane and Diamond's 

[19] and Sebastian et al.'s [20] distributed leadership models into early primary settings, proving that shared 

pedagogical leadership across grade-level teacher teams prevents instructional fragmentation and supports whole-

child development [17], [18]. Finally, our longitudinal effect size separating high- and low-leadership tiers over a 

nine-month academic year (Cohen's d = 1.48 vs. 0.38; Table 5) substantiates and refines multi-year panel estimates 

reported by Heck and Hallinger [21], Grissom et al. [24], and Day et al. [25], confirming that sustained, distributed 

principal leadership significantly accelerates multidimensional early childhood developmental trajectories across 

diverse urban, suburban, and rural socio-institutional early primary school educational contexts [28], [29], [30]. 

6. CONCLUSION 

This empirical investigation provides robust, triangulated quantitative evidence demonstrating that school 

leadership is a decisive determinant of holistic development among young learners aged five to nine years. 

Synthesizing multi-informant longitudinal data from 28 school principals, 84 early primary teachers, and 420 

children directly fulfills the research objectives outlined in the ̂  and substantiates the paper's central thesis. Across 
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five empirical tables and five analytical figures, our findings establish that school leadership dimensions account 

for substantial variance in child outcomes, increasing total explained variance in Composite Holistic Learner 

Development from 19.8% under demographic controls to 47.2% with direct leadership predictors and 58.4% when 

incorporating school-process mediators (F = 57.42, p < 0.001). Specifically, Distributed Leadership (r = 0.68, β = 

0.22) and Instructional Leadership (r = 0.62, β = 0.19) drive cognitive-literacy and executive numeracy gains, 

while Transformational (β = 0.14) and Inclusive-Relational Leadership (β = 0.12) cultivate socio-emotional 

competence and behavioral self-regulation. Crucially, structural mediation analysis confirms that 57.1% of total 

leadership impact operates indirectly through Teacher Collective Self-Efficacy (31.5%) and Supportive 

Classroom Pedagogical Climate (25.6%), enabling learners in high-leadership schools to achieve a +15.20-point 

longitudinal developmental gain over nine months compared to +3.70 points in low-leadership schools (Cohen's 

d = 1.48 vs. 0.38). Consequently, educational policymakers, school boards, and district preparation programs must 

redesign principal training away from narrow administrative compliance toward distributed-integrated leadership 

models that cultivate collective teacher efficacy, emotionally supportive classroom ecologies, and inclusive 

family-school partnerships throughout all foundational early childhood and primary school public education 

systems. 
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