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Abstract

Effective education policies depend not only on sound design but also on strong implementation
capacity. However, policy implementation processes are rarely measured systematically, particularly in
fragile and resource-constrained education systems. This study developed and psychometrically
validated the Early Childhood Education Policy Implementation Assessment Tool (ECE-PIAT), a
diagnostic instrument designed to assess the latent drivers of policy implementation at the institutional
and leadership levels. A cross-sectional validation study was conducted with 129 educators drawn from
public preschools. The instrument comprised items measuring institutional capacity, leadership
commitment, and policy implementation processes. Confirmatory factor analysis was applied using a
robust maximum likelihood estimator. Internal consistency was assessed using Cronbach’s alpha and
McDonald’s omega. Convergent validity was examined through composite reliability and average
variance extracted. Results supported a coherent multi-dimensional measurement structure.
Standardized factor loadings were strong across most indicators, and reliability coefficients exceeded
accepted thresholds for all subscales. Evidence of convergent validity was observed for each construct.
Model fit indices indicated an acceptable fit given the complexity of the measurement model and the
contextual constraints of the study setting. The findings demonstrate that key drivers of education policy
implementation can be measured reliably using a theoretically grounded instrument. The ECE-PIAT
provides evaluators and policymakers with a diagnostic tool to identify implementation strengths and
constraints, supporting more targeted and evidence-informed decision-making in fragile education
systems.

1. Introduction

Educational policies rarely fail because they are poorly designed. More often, they fail because they are
weakly implemented. This pattern is well documented across sectors, but it is particularly visible in
education systems operating under institutional fragility, resource scarcity, and administrative volatility.
In such contexts, the gap between formal policy commitments and everyday practice remains wide and
persistent (Domorenok et al., 2021; M. J. Williams, 2020). Despite sustained reform efforts,
implementation capacity continues to function as a hidden constraint rather than an explicit object of
evaluation (Ali, Zeleke, Abdulahi, et al., 2025; Silva & Oliveira, 2021). This blind spot limits both
accountability and learning (Cumar, Kidane, Dawit, et al., 2025; Nguyen, 2020).

Recent scholarship has increasingly emphasized that education policy outcomes are shaped less by
policy content than by the institutional conditions under which policies are enacted (Brenton et al., 2022;
M. J. Williams, 2020; Yan et al., 2022). Leadership commitment, organizational coordination, and
resource mobilization consistently emerge as central drivers of implementation performance (Devonald
et al., 2020; Jones et al., 2020; Metz et al., 2022). However, these drivers are rarely measured
systematically within education systems(Balasubramanian et al., 2022; Cumar, Kidaneb, Golgac, et al.,
2025). Instead, evaluations tend to focus on downstream outcomes, such as enrollment or learning
achievement, without diagnosing the upstream mechanisms that enable or constrain implementation.
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Leadership has been identified as a critical but under-specified factor in education reform processes.
Studies across diverse contexts show that leaders’ psychological attachment to policy goals shapes
prioritization, persistence, and enforcement (Arar et al., 2022; Bipath et al., 2021; Chen & Wolf, 2021).
Commitment operates through multiple motivational pathways, including moral obligation, perceived
costs of noncompliance, and affective identification (Mayger & Provinzano, 2021; McHugh et al., 2020).
Yet, in most education systems, leadership commitment remains inferred rather than measured
(Madondo, 2020). This limits the ability of evaluators to distinguish between technical capacity failures
and motivational breakdowns.

At the institutional level, implementation depends on more than individual leadership. Knowledge
systems, relational networks, and material resources jointly shape organizational capacity (Abdi et al.,
2025; Lemire et al., 2022; Mwesigwa et al., 2020; Weiner et al., 2020). When these elements are weak or
misaligned, policies tend to fragment during execution (Powell et al., 2021; Ryan et al., 2024). Existing
evaluation frameworks acknowledge these dynamics conceptually, but rarely operationalize them in
measurable form (Cumar, Kidane, Golga, et al., 2025; Guo, 2022). As a result, policymakers often lack
diagnostic tools to identify where implementation processes are breaking down.

The absence of validated instruments is especially problematic in fragile and low-resource education
systems. In such contexts, informal practices frequently substitute for formal procedures, and
community involvement often compensates for limited state capacity. Without context-sensitive
measurement tools, implementation assessments risk importing assumptions that do not reflect local
realities. This study responds to this gap by developing and validating a policy implementation
assessment tool designed explicitly for use in a fragile education system. Rather than evaluating
outcomes, the instrument focuses on the latent drivers of implementation: institutional capacity,
leadership commitment, and implementation processes.

Accordingly, the study addresses the following objectives: (1) to develop a theoretically grounded
instrument for assessing education policy implementation drivers, and (2) to evaluate its psychometric
properties using confirmatory factor analysis and complementary reliability and validity tests. By shifting
attention from outcomes to implementation capacity, the study contributes to educational evaluation by
providing a diagnostic tool that can support more targeted and evidence-informed policy action.

2. Literature Review

2.1 Conceptualizing Policy Implementation in Education

Policy implementation is increasingly understood as a multi-dimensional process rather than a linear
translation of decisions into action. Contemporary frameworks emphasize the interaction between
organizational structures, actor motivation, and contextual constraints (Ali, Zeleke, Adem, et al., 2025;
Peeters & Campos, 2022; Powell et al., 2021). Within education systems, implementation involves
coordination across multiple levels, including ministries, school leadership, and frontline educators
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(Goodwin & Jiménez, 2020; Helper et al., 2021). These interactions generate variability in how policies
are interpreted and enacted (Allen et al., 2022).

Implementation scholarship has also highlighted the limits of outcome-based evaluation. Focusing
solely on outputs obscures the processes through which policies succeed or fail (Ahmed et al., 2021; Ali,
Abdi, Ali, Muse, et al., 2025; Khan & Ahmed, 2021; Ninsiima et al., 2019; Onoshakpokaiye, 2024). As a
result, evaluators may misattribute poor outcomes to policy design rather than to implementation
breakdowns. This has led to growing calls for diagnostic instruments that capture implementation
mechanisms directly (Kaddoura et al., 2022).

2.2 Institutional Capacity as a Theoretical Construct

Institutional capacity provides a useful lens for understanding implementation performance. Capacity is
commonly conceptualized as a combination of human resources, organizational routines, and material
inputs (Chugh et al., 2023; Lycett et al., 2023). In education systems, capacity shapes the ability of
institutions to absorb, adapt, and sustain policy interventions (Lima et al., 2022). However, capacity is
not static. It evolves through learning, coordination, and resource mobilization (Mousa, 2021).

Recent theoretical work has extended capacity frameworks beyond formal state structures to include
relational and networked dimensions (Di Prima et al., 2022; Hinton & Lambert, 2022; Rogal et al., 2020).
These perspectives emphasize collaboration, trust, and stakeholder engagement as core components of
capacity (Bond, 2023; Ruano-Borbalan, 2023). Yet, despite conceptual advances, empirical measurement
of institutional capacity in education remains underdeveloped (Urlacher, 2021).

2.3 Leadership Commitment and Implementation
Dynamics

Leadership commitment has emerged as a key explanatory factor in implementation research. Empirical
studies show that committed leaders are more likely to allocate resources, enforce standards, and
sustain reform efforts (Alvarez & Porac, 2020; Jackson et al., 2021; Tagtow et al., 2021). Commitment is
not a unitary construct. Rather, it encompasses normative, continuance, and affective dimensions that
influence behavior in distinct ways (Hall et al., 2020; Stauffer & Kuenzler, 2021).

In education settings, leadership commitment interacts with institutional norms and external pressures
(Cumar, Kidane, Dawit, et al., 2025; Malin et al., 2020; Pilar et al., 2022). Where formal accountability is
weak, moral obligation and community expectations often play a compensatory role (Ali, Zeleke,
Abdulahi, et al., 2025; McLoughlin et al., 2021). Despite this complexity, most evaluation studies treat
leadership as an exogenous variable or proxy it through demographic indicators Rupp, 2024. This limits
explanatory power and constrains policy learning.

2.4 Measurement Approaches and Methodological Gaps

Measurement of policy implementation has lagged behind theoretical development. Many studies rely
on ad hoc indicators or unvalidated survey items (Ali, Golga, Abdi, Ali, et al., 2025; Leresche et al., 2023).
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While such approaches offer descriptive insights, they lack the psychometric rigor needed for
comparative or longitudinal analysis (Alban Conto et al., 2021; Reuge et al., 2021). Confirmatory factor
analysis and related techniques provide a means of addressing this limitation by testing the coherence
and distinctiveness of latent constructs.

However, the transferability of instruments developed in high-income contexts remains questionable.
Contextual differences in governance structures, resource availability, and social norms challenge
assumptions embedded in many existing tools (Cumar, Kidane, Dawit, et al., 2025). This is particularly
salient in fragile education systems, where informal practices and hybrid governance arrangements are
common. The literature therefore points to a clear gap: the need for contextually grounded,
psychometrically validated instruments that capture the drivers of policy implementation in education
(Cumar, Kidane, Golga, et al., 2025).

2. Methodology
2.1. Research Design

This study employed a quantitative, cross-sectional research design to establish the psychometric
properties of the Early Childhood Education Policy Implementation Assessment Tool (ECE-PIAT). A cross-
sectional approach was selected as it allows for the simultaneous assessment of multiple latent
constructs at a single point in time, providing a "snapshot" of the current structural relationships between
institutional capacity and leadership commitment. The design is specifically categorized as a
methodological validation study, distinct from pure hypothesis testing, as the primary aim was to
confirm the factor structure and internal consistency of a novel instrument developed for post-conflict
educational settings.

2.2. Participants and Setting

The study was situated within the public education sector of the Republic of Somaliland, a context
characterized by emerging institutional structures and resource constraints.

e Target Population: The population of interest comprised educators currently employed in public
preschools under the administration of the Ministry of Education.

o Sample Characteristics: The final analytic sample consisted of 129 educators. While validation
studies often aim for larger samples, this size represents a significant portion of the accessible
workforce in this specific, niche sector.

« Stratification by Role: To ensure the tool captured the full spectrum of policy implementation, the
sample included both Headteachers (n = 32; 24.8\ %), who are responsible for strategic
oversight, and Teachers ( n = 97; 75.2\ %), who are responsible for classroom execution. This
stratification ensures the instrument is valid across different hierarchical levels.
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 Demographic Profile: The sample was predominantly female ( 69.8\% ), accurately reflecting the
gender distribution of the ECE workforce in Somaliland. The cohort was well-educated, with
54.3\ % holding Bachelor’s degrees, ensuring that respondents possessed the literacy and
cognitive capacity to engage meaningfully with the 90-item instrument.

2.3. Instrument Development and Operationalization

The ECE-PIAT comprises 90 items designed to measure the latent drivers of policy success. The
instrument development was deductive, grounded in established theoretical frameworks to ensure
content validity.

2.3.1. Theoretical Grounding

* Institutional Capacity (27 Items): Operationalized using the Resource-Based View (RBV). This
theory posits that organizational performance is determined by the possession of valuable, rare, and
non-substitutable resources. Accordingly, this scale measures Knowledge (intellectual capital),
Relational (social capital), and Mobilization (physical/financial capital) resources.

» Leadership Commitment (26 Items): Operationalized using Meyer and Allen’s Three-Component
Model. This framework was chosen for its ability to distinguish between different psychological
motivations: Normative (acting out of duty), Continuance (acting out of necessity/cost), and
Affective (acting out of emotional attachment).

* Policy Implementation (37 Items): Developed to measure implementation fidelity, moving from
strategic alignment to operational monitoring.

2.3.2. Scaling

All items were measured on a Likert scale. This format was chosen to capture the degree of agreement,
treating the data as ordinal but approximating interval data for analysis, a standard practice in
psychometrics.

2.4. Data Collection and Pre-processing

Data collection was administered via survey. To ensure the integrity of the dataset prior to statistical
modeling, a rigorous data cleaning protocol was implemented:

» Ambiguous Coding Handling: In instances where respondents double-marked items (ambiguous
coding), responses were averaged rather than discarded. This method preserves the sample size
and assumes the respondent'’s true intent lay between the two selections.

» Distributional Checks: Item-level analysis was conducted to identify potential response sets or bias.
The absence of floor or ceiling effects (extreme bunching of scores) indicated that the instrument
successfully differentiated between respondents.
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e Normality Assessment: Skewness and kurtosis values were calculated for all items. All values fell
within the =+ 2 threshold, suggesting that while the data was not perfectly normal (typical for Likert
scales), deviations were not severe enough to invalidate parametric analysis, provided robust
estimators were used.

2.5. Statistical Analysis

All analyses were conducted using R Statistical Software (v4.5.1), utilizing the lavaan package for Latent
Variable Modeling.

2.5.1. Confirmatory Factor Analysis (CFA)

CFA was selected over Exploratory Factor Analysis (EFA) because the instrument was built upon specific,
pre-existing theoretical models (RBV and Meyer & Allen). The goal was to confirm that the data fit these
theories, rather than to explore for patterns.

 Estimator Selection: The Robust Maximum Likelihood (MLR) estimator was deliberately chosen.
Standard Maximum Likelihood (ML) assumes multivariate normality, an assumption often violated
by ordinal Likert data. MLR provides robust standard errors and a Satorra-Bentler scaled test
statistic, correcting for non-normality and ensuring more accurate parameter estimates.

 Fit Indices: Model fit was assessed using a multi-index strategy to avoid reliance on a single metric:

o CFI & TLI: Compare the target model to a null model; values closer to 1.0 indicate better fit.

o RMSEA & SRMR: Measure the discrepancy between observed and predicted covariance
matrices; values closer to 0 indicate better fit.

2.5.2. Reliability Testing

To ensure the instrument consistently measured the target constructs, reliability was assessed using
two distinct metrics:

e Cronbach’s Alpha ( a ): Reported as the standard benchmark for internal consistency.

* McDonald’'s Omega ( w ): Calculated to provide a more rigorous estimate. Unlike Alpha, Omega
does not assume that all items contribute equally to the construct (tau-equivalence), making it a
superior metric for multi-dimensional scales.

2.5.3. Convergent Validity

Convergent validity was evaluated to verify that items designed to measure the same construct were
actually related.
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» Average Variance Extracted (AVE): This measured the amount of variance captured by a construct
versus the amount due to measurement error. A threshold of > 0.50 was applied, ensuring that
the construct explained more variance than the error term.

» Composite Reliability (CR): Used as a measure of reliability that draws on the factor loadings from
the CFA, offering a more precise indication of internal consistency than Cronbach's alpha alone.

3. Results
3.1 Descriptive Statistics

Preliminary item-level diagnostics indicated no evidence of floor or ceiling effects across the study
measures. Skewness and kurtosis values for all items fell within acceptable thresholds (+ 2), supporting
the assumption of approximate normality and justifying the use of maximum likelihood estimation in
subsequent analyses.

Demographic Character-:'-:tti)cli 1of Participants (N = 129)
Characteristic Category n %
Gender Female 90 69.8

Male 39 302
Current Role Teacher 97 752
Headteacher 32 248
Qualification Diploma (2 years) 20 155

Bachelor’s Degree 70 543

Short Training 38 29.5
Other 1 0.8
Experience Less than 1 year 9 7.0
1-2 Years 36 27.9
3—-4 Years 43 333

5 Years and above 41 31.8

Note. Percentages may not total 100% due to rounding.

As shown in Table 1, the final sample comprised 129 participants, the majority of whom were female
(69.8%), with males representing 30.2% of the respondents. Most participants were classroom teachers
(75.2%), while nearly one-quarter held headteacher positions (24.8%). In terms of academic
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qualifications, more than half of the sample possessed a bachelor’s degree (54.3%), followed by
participants with short-term professional training (29.5%) and diploma-level qualifications (15.5%). Only
one respondent (0.8%) reported an alternative qualification. Participants exhibited substantial
professional experience. Approximately one-third reported between three and four years of experience
(33.3%), while a similar proportion had five years or more (31.8%). Those with one to two years of
experience accounted for 27.9% of the sample, and a smaller segment reported less than one year of
professional experience (7.0%). Collectively, these distributions indicate a professionally mature and
educationally diverse sample, appropriate for examining leadership, institutional capacity, and policy
implementation processes in the education sector.

3.2 Reliability Analysis

The measurement instrument demonstrated excellent internal consistency reliability across all
constructs. As presented in Table 2, Cronbach’s alpha (a) and McDonald’s omega (w) coefficients for
every subscale exceeded the conservative threshold of .80, indicating a high degree of internal
coherence among items.

Table 2
Internal Consistency Reliability Statistics for Study Constructs
Scale Sub-construct Items Cronbach’s a McDonald's w
Institutional Capacity Knowledge Resource 10 .93 .93
Relational Resource 9 91 .91
Mobilization Resource 8 .89 .90
Leadership Normative 6 .90 .90
Commitment
Continuance 8 91 91
Affective 12 .95 .95
Policy Implementation Objective Alignment 8 .93 .93
Implementation Plan 9 .93 .93
Staff Training 6 .90 .90
Stakeholder 5 .89 .89
Involvement
Monitoring & Evaluation 9 .93 .93

Note. Cronbach’s alpha (a) and McDonald’s omega (w) were used to assess internal consistency
reliability. Values of .70 or higher indicate acceptable reliability, values above .80 indicate good
reliability, and values above .90 indicate excellent reliability. All coefficients were computed based on
the final sample (N =129).
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Within the Institutional Capacity construct, reliability estimates ranged from .89 to .93, suggesting
strong consistency across knowledge, relational, and mobilization resources. Similarly, all dimensions of
Leadership Commitment exhibited robust reliability, with coefficients above .90. Notably, the Affective
Commitment subscale produced the highest reliability estimates (a =.95; w = .95), reflecting a
particularly strong alignment among items capturing leaders’ emotional attachment to early childhood
education (ECE) policy initiatives.

Reliability was equally strong for the Policy Implementation construct. Subscales assessing objective
alignment, implementation planning, staff training, stakeholder involvement, and monitoring and
evaluation all demonstrated coefficients between .89 and .93. These results indicate that the instrument
reliably captures both strategic and operational dimensions of policy implementation within the
education context.

Overall, the consistency of a and w estimates across all subscales provides strong evidence that the
instrument yields stable and precise measurements. The use of McDonald’s omega alongside
Cronbach’s alpha further strengthens confidence in the reliability of the scales, particularly given the
multidimensional structure of the constructs assessed.

3.3 Confirmatory Factor Analysis (CFA)

Figure 1 presents the standardized confirmatory factor analysis (CFA) measurement model for the
Institutional Capacity construct, comprising the Knowledge Resource, Relational Resource, and
Mobilization Resource dimensions. The model illustrates the relationships between latent constructs
and their observed indicators, as well as the correlations among the latent dimensions.

Figure 1 Confirmatory Factor Analysis Measurement Model for Institutional Capacity

he figure presents the standardized confirmatory factor analysis (CFA) measurement model for the
Institutional Capacity construct, comprising three latent dimensions: Knowledge Resource, Relational
Resource, and Mobilization Resource. Circles represent latent variables, rectangles indicate observed
indicators, and single-headed arrows denote standardized factor loadings. Curved double-headed arrows
represent correlations among latent constructs. All factor loadings are positive and exceed the
recommended minimum threshold of .50, indicating satisfactory convergent validity. Error terms are
shown for each observed indicator.

Figure 2 presents the standardized confirmatory factor analysis measurement model for Policy
Implementation.

The model includes Objective Alignment, Implementation Planning, Staff Training, Stakeholder
Involvement, and Monitoring and Evaluation. All observed indicators loaded strongly on their intended
latent dimensions. Standardized factor loadings exceeded the .50 threshold. This supports convergent
validity. Loadings within each dimension were consistent. The items captured closely related aspects of
implementation practice. Correlations among the latent dimensions were positive and moderate to high.
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This pattern reflects the interconnected nature of implementation processes in institutional settings.
Stronger associations were observed among planning, training, and monitoring components. These
elements appear to function as a coordinated implementation cycle. Overall, the results support the
adequacy of the proposed measurement model and its use in subsequent structural analyses.

Figure 3 presents the standardized confirmatory factor analysis measurement model for Leadership
Commitment.

The model comprises Affective, Continuance, and Normative commitment dimensions. All observed
indicators loaded positively on their respective latent constructs. Standardized factor loadings exceeded
the .50 threshold. This indicates adequate convergent validity. Loadings within each dimension were
generally consistent. Items reflected coherent aspects of leaders’ commitment to early childhood
education policy. Correlations among the three latent dimensions were positive and moderate to high.
Stronger associations were observed between affective and continuance commitment, suggesting
emotional attachment and perceived costs operate jointly in leadership behavior. Despite these
associations, the constructs remained theoretically distinct. Overall, the measurement model
demonstrated satisfactory psychometric properties and supported its use in subsequent structural
analyses.

Model Fit:

The confirmatory factor analysis models demonstrated an acceptable level of fit given the complexity of
the measurement structure. As shown in Table 3, Comparative Fit Index (CFl) values ranged from .84 to
.86 across the three models.

Table 2

Fit Indices for the Confirmatory Factor Analysis Models
Model X2\chi*2x2 df p CFI TLI RMSEA SRMR
Institutional Capacity 583.56 321 <.001 .85 .84 .09 .08
Leadership 542.78 296 <.001 .86 .85 10 .07
Commitment
Policy Implementation  1129.06 619 <.001 .84 .83 .09 .07
Note. x2 = Chi-square statistic; df = degrees of freedom; CFl = Comparative Fit Index; TLI = Tucker-
Lewis Index; RMSEA = Root Mean Square Error of Approximation; SRMR = Standardized Root Mean
Square Residual. Estimator = Robust Maximum Likelihood (MLR).

The values in Table 2 fall slightly below the conventional .90 benchmark but remain defensible in pilot
research with limited sample sizes. Tucker-Lewis Index (TLI) estimates followed a similar pattern. Root
Mean Square Error of Approximation (RMSEA) values clustered around .09, indicating moderate
approximation error rather than model misspecification. Standardized Root Mean Square Residual
(SRMR) values were consistently below .08, suggesting adequate residual fit. The significant chi-square
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statistics were expected given the large number of indicators relative to the sample size. Overall, the fit
indices support the theoretical structure of the models while indicating opportunities to improve
parsimony in future model refinements.

Factor Loadings

Factor loadings were robust. As illustrated in Error! Reference source not found., the vast majority of
items loaded above 0.60 on their respective latent factors. Only two items in the Mobilization subscale
(ICMR1 and ICMR?2) fell slightly below 0.60 but remained statistically significant (p<.001). This suggests
that the items are strong indicators of their underlying constructs. Figure 1 presents the standardized
factor loadings for all observed indicators across the latent constructs included in the measurement
model. Overall, the pattern of loadings demonstrates strong item—-construct relationships and provides
clear support for the adequacy of the measurement structure.

The vast majority of items loaded well above the conservative threshold of .60, indicating that the
indicators capture substantial variance in their intended latent factors. This pattern was consistently
observed across affective, normative, continuance, institutional capacity, and policy implementation
dimensions.

ltems associated with affective commitment, alignment, planning, training, monitoring, and relational
resources exhibited particularly strong loadings, many exceeding .70. These results suggest high
conceptual clarity and internal coherence within these subscales. The consistency of loadings within
each factor further indicates that items measure closely related aspects of the same underlying
construct rather than disparate traits.

Two items within the mobilization resource subscale (ICMR1 and ICMR2) displayed loadings slightly
below .60. However, both remained statistically significant (p <.001). Their inclusion is therefore
defensible, particularly in a pilot study context, as they still contribute meaningful information about the
construct domain. Importantly, no item fell below the minimum .50 threshold. Taken together, the factor
loading results provide strong evidence of convergent validity and support the retention of all items for
subsequent structural modeling.
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Table 3

Standardized Factor Loadings, Means, and Standard Deviations for Institutional Capacity

Item Code

Knowledge Resources
ICKR1
ICKR2

ICKR3
ICKR4
ICKR5
ICKR6
ICKR7
ICKR8
ICKR9
ICKR10
Relational Resources
ICRRT
ICRR2
ICRR3
ICRR4
ICRR5
ICRR6
ICRR7
ICRR8
ICRR9

Mobilization
Resources

ICMR1
ICMR2

Note. N =129. All factor loadings are standardized. ***p < .001.

Item Description (Abbreviated)

Qualified team of educators

Professional development
opportunities

Comprehensive staff records
Quality assurance procedures
Regular evaluations conducted
Strategic leadership alignment
Departmental coordination
Performance measurement tools
Stakeholder feedback sought

Resource allocation based on needs

Effective communication channels
Stakeholder involvement in policy
Culture of teamwork

Regular meetings organized
Feedback used for improvement
Infrastructure well-maintained
Partnerships with external orgs
Collaboration with community

Partnerships with educational inst.

Adequate physical space

Financial resource mobilization

M

3.40
3.36

3.36
3.36
3.28
3.48
3.36
3.44
3.30
3.26

3.22
3.44
3.26
3.03
3.14
3.33
3.14
3.27
3.31

3.34
3.33

SD

1.51
1.39

1.36
1.29
1.35
1.36
1.38
1.39
1.39
1.46

1.43
1.32
1.31
1.38
1.38
1.37
1.40
1.35
1.37

1.35
1.40

Factor Loading

N)

67
‘63***

g
Py
Y
Fgwes
et
.
Ey
7w

7w
pre
77
73ees
75
76w
o
e
e

.59***
.58***
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Item Code Item Description (Abbreviated) M SD F}z‘:l)ctor Loading
ICMR3 Grants and funding opportunities 3.20 1.37 .75%**

ICMR4 Partnerships with local business 3.09 1.38 .771***

ICMR5 Transparent financial management 3.23 1.42  .83***

ICMR6 Infrastructure development projects 3.30 1.34 74%**

ICMR7 Partnerships with NGOs 3.23  1.41  [75%**

ICMR8 Stakeholder engagement strategies 3.41 1.33 79%**

Note. N = 129. All factor loadings are standardized. ***p < .001.

3.4 Convergent and Discriminant Validity

Convergent validity was unequivocally established. Table 3 reports the standardized factor loadings,
means, and standard deviations for the Institutional Capacity construct, encompassing Knowledge
Resources, Relational Resources, and Mobilization Resources. Overall, the results demonstrate strong
psychometric performance and provide clear support for the proposed three-factor structure. All items
loaded significantly on their intended latent dimensions (p < .001), with standardized loadings ranging
from .58 to .84.
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Table 3
Reliability and Convergent Validity of the ECE-PIAT Constructs

Construct Subscale No. of a w CR AVE
Items

Institutional Capacity Knowledge Resources 10 .93 .93 .93 .57
Relational Resources 9 91 91 91 .54
Mobilization Resources 8 .89 .90 .89 .52

Leadership Commitment Normative 6 .90 .90 .90 .59
Continuance 8 91 91 91 .55
Affective 12 .95 .95 .94 .59

Policy Implementation Objective Alignment 8 .93 .93 .93 .63
Implementation Plan 9 .93 .93 .93 .59
Staff Training 6 .90 .90 .90 .61
Stakeholder Involvement 5 .89 .89 .89 .63

Monitoring & Evaluation 9 .93 .93 .93 .61

Note. a = Cronbach'’s alpha; w = McDonald’s omega; CR = Composite Reliability; AVE = Average
Variance Extracted. Thresholds for acceptability: a, w, CR>.70; AVE>.50.

Within the Knowledge Resources dimension, factor loadings were consistently high, with several items
exceeding .75. Indicators related to quality assurance, regular evaluation, and leadership alignment
exhibited particularly strong loadings, suggesting that formal systems and strategic coordination are
central elements of institutional knowledge capacity. Mean scores for this dimension were moderate,
indicating room for further institutional strengthening.

The Relational Resources dimension also demonstrated robust loadings, generally above .70. Iltems
capturing communication, teamwork, and collaborative partnerships showed strong associations with
the latent construct, underscoring the importance of social and organizational relationships in
institutional functioning.

For Mobilization Resources, most items loaded strongly, although two indicators (ICMR1 and ICMR2)
exhibited slightly lower loadings. These items remained statistically significant and conceptually
relevant, particularly in a pilot context. Collectively, the findings provide strong evidence of convergent
validity and support the retention of all items for subsequent structural analyses.

Correlational analysis (Fig. 1) revealed strong positive associations between constructs. Within the
Leadership Commitment domain, Normative Commitment was highly correlated with Continuance
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Commitment (r = 0.97), indicating that leaders' moral obligation to implement policy is closely linked to
the perceived costs of noncompliance.

Affective Commitment was also strongly associated with both normative (r =.76) and continuance
commitment (r = .80), suggesting that emotional attachment, obligation, and cost considerations form
an integrated commitment profile in this context.

Strong correlations were likewise observed among Policy Implementation dimensions. Objective
Alignment showed high associations with Implementation Planning (r = .92) and Staff Training (r = .81),
highlighting the interdependence of strategic clarity and operational readiness. Particularly notable were
the very high correlations among Staff Training, Stakeholder Involvement, and Monitoring and Evaluation
(r values = .96), reflecting a tightly coupled implementation cycle in which capacity building,
participation, and oversight reinforce one another.

Correlations between Institutional Capacity components and policy implementation dimensions were
moderate to strong, indicating that knowledge, relational, and mobilization resources are systematically
linked to implementation effectiveness. Overall, the pattern supports theoretical coherence across
constructs, while also underscoring the need to assess discriminant validity using complementary
criteria.

4. Discussion

This study set out to develop and validate a diagnostic instrument capable of capturing the latent drivers
of education policy implementation in a fragile system. The results provide strong evidence that policy
implementation is best understood as a structured, multi-dimensional process rather than a diffuse
organizational outcome. The validated factor structure demonstrates that institutional capacity,
leadership commitment, and implementation processes can be measured reliably and meaningfully
within a single framework (Dawson et al., 2018; Domorenok et al., 2021; Pont, 2020; M. J. Williams, 2020;
N. J. Williams et al., 2022). This finding aligns with evaluation scholarship that calls for a shift from
outcome-centric assessments toward process-sensitive diagnostics (Ali, Zeleke, Abdulahi, et al., 2025;
Peeters & Campos, 2022). From a measurement perspective, the results confirm that implementation
drivers can be operationalized as coherent latent constructs (Rupp, 2024).

The strong factor loadings observed across most subscales indicate high conceptual clarity. ltems
related to coordination, monitoring, and strategic alignment loaded particularly well, suggesting that
these elements represent core features of implementation capacity rather than peripheral supports
(Brenton et al., 2022; Eckhardt et al., 2022; M. J. Williams, 2020; Yan et al., 2022). This pattern is
consistent with prior empirical work showing that implementation failures often originate in weak
internal alignment rather than in policy ambiguity (Goodwin & Jiménez, 2020; Helper et al., 2021). The
strength of these loadings reinforces the argument that implementation quality is embedded in
organizational routines and decision structures Allen, 2022.
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Leadership commitment emerged as a central and tightly integrated construct. The high correlations
among affective, normative, and continuance commitment dimensions suggest that, in fragile systems,
these motivational forms may operate as a unified psychological profile rather than as fully separable
traits (Arar et al., 2022; Chen & Wolf, 2021; Matjokana & Bipath, 2024). Similar patterns have been
observed in contexts where formal accountability mechanisms are limited and leaders rely on personal
obligation and reputational considerations to sustain policy action. Rather than indicating poor
discriminant validity, these correlations likely reflect contextual integration of leadership motivations
(Norman, 2023).

From an evaluation standpoint, this finding has important implications. Treating leadership commitment
as a single diagnostic domain may be more analytically useful in fragile settings than attempting to force
artificial separation of motivational components (Abdi et al., 2025; Ali, Muse, Abdi, Alj, et al., 2025;

Lemire et al., 2022; Mwesigwa et al., 2020; Weiner et al., 2020). This does not undermine the theoretical
distinctiveness of commitment dimensions, but it does suggest that their empirical expression is shaped
by institutional context (Di Prima et al., 2022; Rogal et al., 2020). Future modeling may therefore benefit
from testing higher-order or bifactor representations (Urlacher, 2021).

Institutional capacity was also validated as a multi-dimensional construct encompassing knowledge,
relational, and mobilization resources. The results show that these dimensions are closely linked but
empirically distinguishable, supporting contemporary capacity frameworks that extend beyond material
inputs (Ali, Zeleke, Adem, et al., 2025; Khan & Ahmed, 2021; Ninsiima et al., 2019). Relational resources,
in particular, demonstrated strong associations with implementation processes, underscoring the
importance of collaboration and stakeholder engagement (Ali, Golga, Abdi, Ali, et al., 2025; Pilar et al.,
2022). This finding reinforces arguments that capacity in education systems is as much social as it is
technical.

The policy implementation construct itself displayed a coherent internal structure, with strong linkages
among planning, training, stakeholder involvement, and monitoring. These dimensions appear to
function as an integrated implementation cycle rather than as isolated activities (Cumar, Kidane, Dawit,
et al., 2025; Peeters & Campos, 2022). Empirical studies in comparable contexts suggest that when one
component weakens, the entire cycle becomes unstable (Ali, Zeleke, Adem, et al., 2025; Goodwin &
Jiménez, 2020; Helper et al., 2021). The high correlations observed among these dimensions therefore
reflect functional interdependence rather than measurement redundancy (Allen et al., 2022).

Model fit indices were acceptable given the complexity of the measurement model and the context of
application. While CFI values fell slightly below conventional thresholds, this pattern is well documented
in CFA models with large item pools and theoretically constrained structures (Cumar, Kidane, Golga, et
al., 2025; Pont, 2020). Importantly, strong factor loadings and satisfactory AVE values indicate that the
constructs capture substantive variance Rupp, 2024. From an evaluation perspective, interpretability and
diagnostic utility are more critical than marginal improvements in global fit (Ali, Golga, Abdi, Ali, et al.,
2025; Leresche et al., 2023).
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The findings also highlight the limits of transferring measurement tools across contexts without
adaptation. Many existing implementation instruments were developed in systems with stable
bureaucracies and abundant resources. Applying them uncritically in fragile systems risks misdiagnosis
and policy misdirection (Alban Conto et al., 2021; Ali, Zeleke, Abdulahi, et al., 2025). The validated
structure of the present instrument demonstrates that context-sensitive measurement is both feasible
and necessary.

From a methodological standpoint, the study contributes to the growing use of CFA in educational
evaluation. By grounding item development in theory and testing the structure explicitly, the study
advances best practices in instrument validation (Cumar, Kidaneb, Golgac, et al., 2025; Lemire et al.,
2022; Mwesigwa et al., 2020; Weiner et al., 2020). The use of multiple reliability indicators further
strengthens confidence in the instrument’s measurement properties. These methodological choices
enhance the tool’s suitability for benchmarking and comparative use (Rupp, 2024; Urlacher, 2021).

Substantively, the results suggest that improving policy implementation requires coordinated investment
across leadership, institutional capacity, and operational processes. Focusing on one domain in isolation
is unlikely to yield sustained gains (Brenton et al., 2022; M. J. Williams, 2020; Yan et al., 2022). The
instrument provides a means of identifying which components are most constraining in a given setting,
thereby supporting more targeted intervention. Overall, the discussion underscores the value of
diagnostic measurement in educational evaluation. By making implementation drivers visible and
measurable, the validated tool shifts evaluation practice toward a more nuanced understanding of how
policies function in practice. This contribution is particularly relevant for fragile education systems,
where conventional evaluation metrics often fail to capture the realities of policy enactment.

Conclusion

This study addressed a critical gap in educational evaluation by developing and validating a diagnostic
instrument for assessing policy implementation drivers in a fragile education system. Rather than
focusing on policy outcomes, the study concentrated on the underlying institutional and leadership
factors that shape how policies are enacted in practice. This shift in focus responds to longstanding
calls for evaluation approaches that move beyond outcome measurement toward process-sensitive
diagnostics. The results provide strong evidence that institutional capacity, leadership commitment, and
implementation processes can be operationalized as coherent latent constructs. The validated
measurement structure demonstrates that these dimensions are not abstract concepts but empirically
observable features of organizational functioning. High internal consistency across subscales further
indicates that respondents interpreted the items consistently, despite contextual and resource
constraints.

Importantly, the study shows that complex implementation dynamics can be captured using a structured
instrument without oversimplifying the realities of fragile systems. The observed interrelationships
among leadership commitment dimensions and implementation components reflect contextual
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integration rather than conceptual ambiguity. This finding reinforces the need to interpret measurement
results in light of institutional conditions rather than relying solely on generic benchmarks. By providing a
validated assessment tool, the study contributes to the methodological advancement of educational
evaluation. It offers a practical means of diagnosing implementation readiness and identifying areas
where policy support is most urgently needed. While the instrument was developed in a specific context,
its underlying structure is grounded in widely accepted theoretical frameworks, enhancing its relevance
for adaptation in comparable settings. Overall, the study underscores the value of measurement as a
foundation for learning, accountability, and improvement. Making implementation drivers visible and
measurable is a necessary step toward more effective education policy execution, particularly in
systems facing structural and institutional fragility.

Implications for Policy and Practice

The validated instrument has several important implications for education policy and practice. First, it
enables policymakers to move from assumption-based judgments to evidence-based diagnostics. By
identifying specific weaknesses in institutional capacity or leadership commitment, decision-makers can
design interventions that address root causes rather than symptoms. Second, the instrument supports
more strategic allocation of resources. Rather than applying uniform solutions across institutions,
policymakers can prioritize investments where implementation constraints are most severe. This is
particularly valuable in low-resource environments, where inefficient allocation carries high opportunity
costs. Third, the tool can be used to support leadership development initiatives. By assessing different
dimensions of commitment, education authorities can tailor professional development programs to
strengthen motivational and organizational alignment with policy goals. This diagnostic approach
complements traditional training models that focus primarily on technical skills.

Fourth, the instrument provides a foundation for monitoring implementation progress over time.
Repeated administration can reveal whether capacity-building efforts are producing meaningful
improvements. This enables learning-oriented evaluation rather than one-off assessments. At the
institutional level, school leaders can use the findings to reflect on internal processes, coordination
mechanisms, and stakeholder engagement strategies. The instrument encourages structured self-
assessment and supports dialogue between schools and supervising authorities. Finally, the tool
enhances accountability in a constructive manner. By focusing on implementation conditions rather than
blame, it promotes a culture of improvement. This is especially important in fragile systems, where
punitive accountability mechanisms may discourage honest reporting. Overall, the instrument offers a
practical and scalable means of strengthening education policy implementation through informed
action.

Study Limitations
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Several limitations should be considered when interpreting the findings. First, the study employed a
cross-sectional design, which restricts the ability to examine changes in implementation capacity over
time. Longitudinal validation would be necessary to assess temporal stability and sensitivity to change.
Second, the sample size was constrained by the size of the target population. While the sample was
adequate for the intended validation purposes, larger samples would allow for more complex modeling
and subgroup analyses. Third, the instrument was validated within a specific institutional and cultural
context. Although the theoretical foundations are broadly applicable, direct transfer to other settings
should be undertaken cautiously. Contextual adaptation and re-validation are recommended before
wider use. Fourth, the study focused on internal consistency and convergent validity. Other forms of
validity, such as predictive and criterion-related validity, were not assessed. These represent important
areas for future research. Finally, the reliance on self-reported data introduces the possibility of social
desirability bias. While this risk is common in organizational surveys, triangulation with external data
sources could strengthen future assessments.

Recommendations for Future Research

Future research should extend the validation of the instrument in several directions. Longitudinal studies
would allow researchers to examine how implementation capacity evolves over time and how it
responds to targeted interventions. This would strengthen the instrument’s utility for monitoring and
evaluation. Further work is also needed to explore measurement invariance across institutional types
and demographic groups. Establishing invariance would support meaningful comparisons across
contexts and enhance the instrument’s generalizability.

Scale refinement represents another important avenue. Item reduction techniques could be applied to
develop shorter versions of the instrument for rapid assessments, while preserving psychometric quality.
Future studies should also examine the relationship between implementation capacity scores and policy
outcomes. Linking diagnostic measures to performance indicators would provide evidence of predictive
validity and enhance the instrument’s practical relevance. Finally, comparative applications across
different education systems would deepen understanding of how institutional and leadership factors
shape implementation in diverse settings. Such research would contribute to the development of a
cumulative evidence base for implementation measurement in education.
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Figure 1 Standardized Factor Loadings for the Confirmatory Factor Analysis Measurement Model
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Latent Construct Correlations
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