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ABSTRACT
In this paper, we propose a pure data-driven predictive analytics framework to classify organizational
citizenship behavior (OCB) of teachers in 226 teachers, which addresses the critical lack of complex
modeling in traditional school management research. It is important to study these dynamics because
private vocational schools often suffer from severe resource constraints and fluctuating institutional
support, and the survival of the institution depends heavily on teachers’ voluntary willingness to contribute
beyond formal job boundaries. The findings of this study indicate that the Support Vector Machine (SVM)
model with an RBF kernel provides the best predictive performance. We tested three supervised machine
learning algorithms with kuesioner data on an 80:20 split with an optimal Accuracy of 73.91% and an
excellent classification ROC AUC Score of 80.91%. This beats the Random Forest Classifier (69.57%
Accuracy, 78.64% ROC AUC) and the Gradient Boosting Classifier (69.57% Accuracy, 76.75% ROC AUC).
Furthermore, our feature importance evaluations consistently show that School Climate (Z1) is the most
important anchor and sensitive predictor of teacher voluntarism, followed by Principals’ Emotional
Support (X1) and Recognition and Appreciation (X2). The values of local cultural wisdom such as Gotong
Royong (X3) and Honesty Values (X4) are the highly stable baseline structural predictors within the non-
linear decision boundaries. Future work should extend this predictive framework by incorporating
advanced deep learning models and longitudinal behavior tracking across a diverse array of public and
private school networks to further refine data-driven educational policymaking.
Keywords: Machine Learning; Organizational Citizenship Behavior; Support Vector Machine; Explainable
Al; School Climate

INTRODUCTION
Theoretical Foundations of Extra-Role Behaviors in Educational Settings

The structural optimization and long-term sustainability of modern educational
institutions do not rely solely on the fulfillment of formal, prescriptive instructional tasks by
teachers within the classroom; rather, they heavily depend on discretionary extra-role
contributions that extend far beyond standard job descriptions (Neves et al., 2014). This
phenomenon of voluntary behavior is conceptualized as Organizational Citizenship Behavior
(OCB) (Neves et al.,, 2014). In the face of intensifying administrative demands, macro-level
governance challenges, and shifting socioeconomic paradigms, teachers are increasingly expected
to invest additional effort to preserve their institutions' academic viability, foster cooperative
professional relationships, and directly enhance the instructional experience without expecting
immediate material or formal rewards (Ismail et al., 2021).

Empirically, these voluntary behaviors play a paramount role in boosting baseline teacher
performance (Fauziah et al., 2025), driving student learning outcomes and academic achievement
under diverse socio-environmental conditions (Erdogan et al., 2022; Zeinabadi, 2014), and
serving as a fundamental pillar for systemic school effectiveness (Tosun & Gidis, 2026; Zelvys et
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al,, 2019). Consequently, understanding the complex predictors of teacher OCB has transitioned
from a basic human resources concern to a strategic priority for educational leadership and
organizational development (Oplatka, 2009).

Nevertheless, teachers' willingness to exhibit OCB does not emerge in a contextual
vacuum; it is highly sensitive to the quality of leadership practices and the psychological distance
maintained by school administrators (Ahmed, 2025). Prior literature consistently highlights that
transformational leadership frameworks characterized by idealized influence and inspirational
motivation serve as dominant drivers in cultivating an atmosphere where teachers willingly
engage in extra-role behaviors (Ahmed, 2025). Similarly, authentic leadership practices that
emphasize relational transparency, self-awareness, and high moral standards have been found to
dramatically elevate teachers' occupational perceptions, satisfying their intrinsic professional
needs and driving organizational voluntarism (Arar & Abu Nasra, 2019; Quraishi & Aziz, 2018).
Furthermore, when school principals actively demonstrate extra-role behaviors themselves
(Principal OCB), it creates a powerful modeling role that directly enhances teachers' job
satisfaction, strengthens their affective commitment, and mitigates organizational strain across
the faculty (Schwabsky & Somech, 2025). When school leaders move away from autocratic
approaches and instead model these behaviors, they cultivate high-quality exchange relationships
that foster collective autonomous motivation among teachers (Berkovich, 2024; Budak et al,,
2020).

Beyond individualized leadership attributes, the macro-level organizational climate and
the underlying structures of workplace equity dictate the baseline frequency of teacher
citizenship behaviors (Sun et al., 2024). A supportive, safe, and open school climate acts as a
psychological buffer that encourages educators to expend their finite personal resources for the
collective benefit of the institution (Sun et al., 2024). When an educational institution constructs
and promotes clear specifications of equity and organizational justice, teachers experience a
stabilizing sense of fairness that encourages them to actively support their peers and self-demand
higher performance boundaries (Chang & Chang, 2025). Conversely, when toxic operational
environments emerge such as highly charged, self-serving organizational politics teachers'
professional satisfaction is eroded, significantly reducing their readiness to contribute beyond
formal job boundaries (Ozdemir et al., 2026). Thus, cultivating a collective ethical framework
within school governance is vital; it builds structural trust, mitigates interpersonal friction, and
effectively suppresses counterproductive work phenomena such as individual social loafing
(Gamliel & Shapira-Lishchinsky, 2026).

Individual Resource Constraints and the Computational Shift in Predictive Modeling

At the individual level, the empirical expression of teacher OCB is deeply intertwined with
core psychological attributes, internal competencies, and personal resource conservation (Cek &
Eyupoglu, 2020). A robust positive correlation between overall job satisfaction both intrinsic and
extrinsic and the manifestation of extra-role behaviors has been widely validated (Cek &
Eyupoglu, 2020; Shrestha & Bhattarai, 2022). High levels of professional and organizational
commitment act as psychological anchors, motivating teachers to align their daily actions with
the broader educational mission of the school (Lestari et al, 2021; Terzi, 2015). Moreover,
structural work contexts that offer high professional autonomy and constructive leader-member
exchange (LMX) dynamics amplify this effect, transforming basic work engagement into tangible
individual-targeted (OCBI) and organization-targeted (OCBO) citizenship outcomes (Runhaar et
al., 2013). This behavioral activation is further reinforced by operant teacher competences such
as precise instructional planning and continuous assessment (Kasekende et al., 2016) as well as
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personal psychological capacities, including high cultural intelligence (Alifuddin & Widodo, 2022)
and superior emotional intelligence (Arabi et al., 2022).

Despite the clear institutional benefits of OCB, a critical "dark side" exists regarding the
severe personal costs, role stressors, and psychological strain experienced by teachers (Muntean
et al,, 2022). Grounded in the Conservation of Resources (COR) theory, teachers possess finite
cognitive and emotional capital; expending extra-role time under conditions of high task
interdependence without corresponding institutional support triggers a resource drain
mechanism that leads directly to professional strain, psychological stress, and eventual burnout
(Muntean et al., 2022). When school management shifts from encouraging voluntary behavior to
applying explicit citizenship pressure, a problematic job demand is created where voluntary acts
transform into mandatory burdens that damage teacher well-being (Somech & Bogler, 2019). This
stress is further compounded when teachers are subjected to sudden operational disruptions
such as virtual teaching during the COVID-19 crisis (Sultoni & Gunawan, 2023) or when they are
repeatedly assigned illegitimate, unreasonable tasks that are perceived as an offense to their
professional identity (Shaya et al.,, 2024). Ultimately, the accumulation of these role stressors,
paired with an overextension of extra-role time, accelerates physical and emotional exhaustion,
thereby driving teacher absenteeism and intensifying long-term turnover intentions (Brown &
Roloff, 2015; Park et al., 2014).

This tension is particularly palpable within emerging educational economies, where non-
permanent, contingent, and honorary contract teachers must routinely navigate systemic job
precarity and institutional uncertainty (Palma & West, 2023). A profound empirical paradox
frequently arises in these settings: despite receiving low perceived organizational support,
minimal compensation, and fewer structural resources, contingent faculty members consistently
report high levels of OCB, driven by a deep sense of moral accountability toward student welfare
(Palma & West, 2023). However, when financial strains fall below the poverty line and excessive
workloads break the work-life balance, teachers may experience psychological contract breach,
triggering a transition toward "quiet quitting" behaviors where they withdraw all voluntary effort
and restrict their performance solely to contractual minimums (Konal Memis & Tabancali, 2024).

While traditional explanatory frameworks like structural equation modeling (SEM-PLS)
have successfully confirmed the linear paths of teacher empowerment (Ahmed, 2024; Bogler &
Somech, 2004), collective decision-making (Bogler & Somech, 2005; Somech, 2010), and
organizational justice (Widodo et al., 2025) on mitigating these negative outcomes, they are
fundamentally limited in capturing complex, non-linear predictive boundaries. Recent
breakthroughs in educational data mining demonstrate that supervised machine learning
workflows can accurately classify highly complex, non-linear human behavior and psychosocial
dynamics without relying on restrictive, predefined structural paths. Predictive pipelines utilizing
algorithms like Logistic Regression, Support Vector Machine (SVM), Decision Trees, Random
Forest, LightGBM, and XGBoost have successfully modeled university student stress (Tariq et al.,
2025), language learner anxiety profiles (Liu & Wang, 2025), secondary school academic
trajectories (Vennelakanti et al., 2024), and structural school selection criteria (Kumar et al,,
2023). Furthermore, hybrid framework variations such as combining Decision Trees with Light
Gradient Boosting Algorithms (DT-LGBA) or fusing Recurrent Neural Networks (RNN) with multi-
layered XGBoost architectures have achieved teacher evaluation accuracy rates exceeding 96% by
capturing subtle structural interactions (Akhmetshin et al., 2025; Guo et al,, 2025). In parallel
educational domains, supervised classifiers optimized by resamplers like Synthetic Minority
Over-sampling Technique (SMOTE) and Sequential Floating Forward Selection (SFFS) have
significantly enhanced the sorting of multiple intelligence learning styles (Santosa et al.,, 2025),
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student long-jump physical metrics (Midoul et al., 2025), domain-specific sentiments (Maniyar et
al., 2025), and video-learning completion times (Bakhouyi et al., 2025). Building directly upon
these methodological advancements, this study deploys a targeted supervised machine learning
strategy to isolate and classify the non-linear boundaries of teacher OCB.

METHODOLOGY
Research Design and Sample Distribution

This study adopts a quantitative, data-driven predictive research design utilizing
supervised machine learning algorithms to model and classify teachers' Organizational
Citizenship Behavior (OCB) within private vocational institutions. The empirical dataset
comprises a survey-tabulated sample of N = 226 active educators. To ensure a balanced
representation of the faculty, the demographic stratification encompasses various employment
tenures, educational backgrounds, and gender groups. All survey responses were collected using
a verified, high-reliability instrument containing five-point Likert scale indicators designed to
measure latent institutional, psychological, and behavioral attributes, mirroring recent robust
survey-based educational prediction frameworks (Tariq et al., 2025).

Feature Selection and Target Variable Binarization

The input vector spaces consist of five key operational dimensions established in school
management and psychosocial literature: School Climate (Z1), Principals’ Emotional Support
(X1), Recognition and Appreciation (X2), and two structural dimensions representing local
cultural wisdom values, namely Gotong Royong (X3) and Honesty Values (X4). To transform the
predictive objective from a standard continuous regression domain into a highly focused,
actionable binary classification boundary, the target variable (Y = OCB) was transformed using a
data-driven median threshold: Class = 1 (High OCB) if Score >= 119.5; Class = 0 (Low OCB) if Score
< 119.5. This threshold strategy guarantees an optimally balanced sample distribution across the
classes, eliminating potential minority class bias during the training phase, a standard technique
required when handling structural multi-dimensional questionnaire data (Liu & Wang, 2025). The
dataset was then partitioned using a stratified split, reserving 80% (n = 180 instances) for model
training and cross-validation, and 20% (n = 46 instances) as a strict holdout test set to gauge
predictive generalizability.

Supervised Machine Learning Pipeline

To capture both linear profiles and complex non-linear structural boundaries within the
dataset, three distinct supervised machine learning classifiers were trained and evaluated,
building on robust educational data mining pipelines (Kumar et al., 2023; Vennelakanti et al.,
2024):1) Support Vector Machine (SVM): A maximum-margin classification framework that
projects input features into higher-dimensional feature spaces via a Radial Basis Function (RBF)
kernel, which is highly effective at mapping non-linear decision boundaries. 2) Random Forest
(RF): An ensemble bagger composed of independent decision trees trained on random feature
patches, minimizing structural overfitting through out-of-bag voting protocols. 3) Gradient
Boosting (GB): An ensemble boosting algorithm that fits successive, shallow decision trees to
sequentially minimize the pseudo-residuals generated by prior weak learners. All models were
developed using the open-source Python scikit-learn framework (Chauhan & Mishra, 2025). To
maximize classification consistency and protect against internal data leakages, all
hyperparameters were optimized over the training subset using an exhaustive Grid Search
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strategy paired with a 5-fold cross-validation protocol, preventing the temporal and multi-
dimensional overfitting issues common in human-centric metrics (Akhmetshin et al., 2025).

Model Validation and Performance Evaluation

The holdout test subset (n = 46) was used exclusively to generate final model performance
metrics. Models were evaluated using an array of complementary classification indicators
including Accuracy, Precision, Recall, and F1-Score. Where TP, TN, FP, and FN correspond to true
positives, true negatives, false positives, and false negatives, respectively. Additionally, the Area
Under the Receiver Operating Characteristic Curve (ROC AUC) was monitored to map
classification sensitivity across all potential decision thresholds, ensuring model stability and
generalizability across varying classification boundaries (Midoul et al., 2025; Santosa et al., 2025).
Finally, feature importance vectors were extracted from the ensemble frameworks using Mean
Decrease in Impurity (Gini importance) to reveal the exact structural sensitivity of each
institutional variable within the non-linear decision space (Bakhouyi et al., 2025). The overall
methodological workflow adopted in this study is illustrated in Figure 1, covering research design,
feature engineering, machine-learning model development, holdout validation, and explainable
Al analysis.

METHODOLOGICAL PIPELINE ARCHITECTURE

Predictive Modeling for Teacher Organizational Citizenship Behavior (OCB)

1. RESEARCH DESIGN & SAMPLE STRATIFICATION

Target Population: Active Educators in Private Vocational Institutions

Empirical Dataset: N = 226 survey-tabulated instances

Stratification Metrics: Employment tenures, educational backgrounds, gender groups
Instrument: Verified, high-reliability 5-point Likert scale indicators

¥

2. FEATURE ENGINEERING & TARGET VARIABLE BINARIZATION

e Input Vector Spaces (5 Operational Latent Dimensions):
- Psychosocial: School Climate (Z1), Principals' Support (X1), Recognition (X2)
- Local Wisdom Baseline Constants: Gotong Royong (X3), Honesty Values (X4)
e Target Variable Transformation (Y = OCB) via Median Thresholding Strategy:
- Class = 1 (High OCB) if Score >= 119.5
- Class = 0 (Low OCB) if Score < 119.5
e Data Partitioning Strategy: Stratified split into 80% Training & 20% Holdout Test

[ Training Subset & 5-Fold CV (n = 180) ] [ Holdout Test Set (n=46) ]
— o = |
L] L]
(80% Tri%n Path) (20% Holdout Path)

3. SUPERVISED MACHINE LEARNING CORES
(Optimized via Grid Search & 5-Fold CV)

4 \{ [ Classifier A: Support Vector Machine (SVM) ]
©
N

- Hyperplane max-margin optimization
LA - Radial Basis Function (RBF) non-linear mapping

[ Classifier B: Random Forest (RF) ]
- Ensemble bagging architecture
- Out-of-bag voting prevents tree overfitting

} [ Classifier C: Gradient Boosting (GB) ]
I - Sequential boosting mechanism
- Residual minimization via shallow weak learners

b 2

4. MODEL VALIDATION, EVALUATION & EXPLAINABLE Al (XAI)

e Holdout Inference Performance Indicators:
- Primary Metric: Testing Accuracy Baseline Target Score (Optimal: 73.91%)
- Supplementary Evaluators: Precision, Recall, Macro F1-Score
e Discriminability Verification: Area Under the ROC Curve (ROC AUC: 80.91%)
e Interpretability Mapping (Explainable Al Workflow): e
- Mean Decrease in Impurity (Gini Importance) for absolute feature weights
- Isolation of high-volatility predictors vs structural cultural constants
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Figure 1. Methodological pipeline architecture for predictive modeling of teacher Organizational
Citizenship Behavior (OCB), including sample stratification, feature engineering, target-variable
binarization, supervised machine-learning classification, holdout evaluation, and explainable Al
analysis.

RESULTS AND DISCUSSION
Predictive Performance Analysis of Machine Learning Models

The empirical validation of our supervised machine learning pipeline on the holdout test
subset (n = 46) demonstrated that capturing non-linear institutional features significantly
enhances the classification accuracy of teachers' Organizational Citizenship Behavior (OCB).
Among our three hyperparameter-tuned classifiers, our Support Vector Machine (SVM)
configured with a Radial Basis Function (RBF) kernel demonstrated superior generalization
capacity, achieving the highest overall Accuracy of 73.91% and a robust classification ROC AUC
score of 80.91%. In comparison, our ensemble decision-tree frameworks yielded slightly lower
yet highly consistent predictive boundaries. Specifically, both our Random Forest (RF) and
Gradient Boosting (GB) classifiers achieved an identical testing Accuracy of 69.57%. However, our
Random Forest model exhibited stronger threshold discriminability with a ROC AUC score of
78.64% compared to the 76.75% recorded by our Gradient Boosting model. Our detailed
classification profiles across the three algorithms are comprehensively summarized in Table 1.

Table 1 Empirical Predictive Performance Metrics for the Target Classification of Teachers’
Organizational Citizenship Behavior across the Supervised Machine Learning Architectures

Classifier Testing ROC AUC Score  Macro Macro Recall
Model Accuracy (%) (%) Precision (%) (%)

Support Vector 73.91 80.91 74.50 73.90
Machine (SVM)

Random Forest 69.57 78.64 71.00 70.00

(RF)

Gradient 69.57 76.75 70.20 69.60
Boosting (GB)

The predictive superiority of our SVM model with an RBF kernel stems from its geometric
capacity to construct maximum-margin hyperplanes within mapped high-dimensional vector
spaces, a property that excels when dealing with compact, survey-tabulated behavioral data
spaces (N = 226). Unlike traditional linear structural equation modeling (SEM-PLS) architectures,
which assume uniform, proportional relationships between organizational variables, the RBF
kernel dynamically maps non-linear behavioral interactions and threshold effects without
suffering from data distribution assumptions or structural rigidity. As visually demonstrated in
Figure 2, the hyperparameter-tuned algorithms exhibit a distinct gradient in threshold
discriminability when evaluated on the holdout test subset. The Support Vector Machine model
configured with a Radial Basis Function kernel establishes an optimal maximum-margin
boundary, yielding a superior Area Under the Curve of 0.8091 that consistently dominates the
geometric trajectories of both ensemble tree frameworks. This visual separation confirms that
the geometric projection of the five localized variables into higher-dimensional vector spaces
provides the maximum-margin architecture with a robust capability to handle non-linear human-
centric data splits without suffering from the high structural variance typical of recursive decision
tree splits. The complete Phyton code is given in APPENDIX section.
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Figure 2. Comparative analysis of Receiver Operating Characteristic (ROC) curves for the
hyperparameter-tuned Support Vector Machine (SVM), Random Forest (RF), and Gradient
Boosting (GB) classification models on the holdout test dataset (n=46). The solid black line
highlights the predictive superiority of the SVM model with a Radial Basis Function (RBF) kernel,
which achieved an optimal Area Under the Curve (AUC) of 0.8091, outperforming the tree-based
ensemble models in mapping the complex, non-linear decision boundaries of teachers’
Organizational Citizenship Behavior (OCB).

Beyond its mathematical implications, the predictive superiority of the maximum-margin
architecture illustrated in Figure 2 offers crucial strategic value for contemporary educational
management. By successfully modeling the subtle, non-linear decision thresholds of teacher
Organizational Citizenship Behavior, this model proves that discretionary extra-role voluntarism
cannot be managed through rigid, top-down bureaucratic control. Because individual support and
classroom environment factors interact dynamically rather than in a simple linear fashion, school
administrators must move away from uniform managerial mandates. Instead, leadership should
deploy targeted administrative policies that systematically optimize school climates and
emotional safety nets, which effectively lowers the threshold for teachers to voluntarily
contribute personal effort toward institutional survival in resource-constrained environments.

Empirical Comparison with Literature Benchmarks

When contrasted with contemporary educational data mining benchmarks in the Scopus
index, the accuracy profiles of our models align with established performance ranges for survey-
tabulated human-centric data. In a similar survey-driven pipeline modeling student stress, a
hyperparameter-tuned Random Forest model achieved a higher classification accuracy of 89.0%,
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followed by Gradient Boosting at 85.0% and SVM at 82.0% (Tariq et al.,, 2025). This higher
baseline performance in their model is likely due to the inclusion of direct physiological indicators
alongside psychosocial variables (Tariq et al., 2025). Furthermore, in a personalized education
tool predicting student outcomes based on academic and non-academic features, Gradient
Boosting and XGBoost models topped performance charts with an accuracy of 79.0% (Chauhan &
Mishra, 2025). In more complex behavioral spaces, such as predicting high-risk silent learners
from multi-dimensional questionnaire data, an augmented LightGBM framework achieved 88.9%
accuracy and an AUC of 0.92, outperforming standard baseline SVM and Random Forest models
(Liu & Wang, 2025). Conversely, our SVM outperforming tree ensembles matches several targeted
institutional optimization architectures. For instance, in a study classifying learning styles in
teacher professional programs using Moodle interaction logs, an SVM classifier achieved the top
classification performance with an accuracy of 83.33% and an F1-score of 82.0%, outperforming
Random Forest and Gradient Boosting alternatives (Santosa et al., 2025). This aligns with our
findings, confirming that maximum-margin classifiers generalize effectively over compact sample
sizes without suffering from the high structural variance common to tree splits. Meanwhile, in
structural institutional choice settings, a Random Forest model predicting smart school selections
achieved an accuracy of 71.0% (Kumar et al,, 2023), closely matching the 69.57% baseline
accuracy achieved by our Random Forest model as shown in Figure 3.

Empirical Accuracy Benchmark Comparison Matrix

~ Akhmetshin et al. (2025) D
g [Teacher Behavior - RNN-XGB] 96.80%
[ Guo et al. (2025) 96.38%
E [Teacher Performance - DT-LGBA] ’
t Srinivasan et al. (2025) 93.60%
k-] [BERT-XGBoost Auto-Grading]
Q
3 Tariq et al. (2025) 89.00%
g. [Student Stress - RF]
1 %
o Liu & Wang (2025) 907
@ [Silent Learners - LightGBM] £8.30%
> 3
Tariq et al. (2025) 85.00%

ﬂ [Student Stress - GB]
-
E Santosa et al. (2025) 83.33%
< [Learning Styles - SVM]
[v]
c Tariq et al. (2025) 82.00%
g [Student Stress - SVM] i
o Chauhan & Mishra (2025)
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3 (Student Performance - GB/XGB] °
[
E Our Work (SVM - OCB) 73.91%
. K t al. (2023)
" umar et al. .00
g. [Smart School Selection - RF] 71:00%
-]
‘x Our Work (RF/GB - OCB) 69.57%
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Model Classification Accuracy (%)

Figure 3. Accuracy benchmark comparison matrix mapping the proposed predictive framework's
results against established Scopus data mining benchmarks. The horizontal layout plots
classification performance across diverse educational, behavioral, and hybrid architectures. The
crimson markers explicitly isolate our baseline model metrics (SVM: 73.91% Accuracy; RF/GB:
69.57% Accuracy), positioning them within the context of localized, human-centric management
environments where predicting purely discretionary workplace voluntarism features higher
structural variance than automated processing or sequential target systems.
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When applied to multi-class or high-dimensional linguistic targets, advanced hybrid
systems such as automated essay grading systems combining semantic BERT embeddings with
XGBoost classifiers report high accuracies up to 93.6% (Srinivasan et al., 2025). Similarly, multi-
layered RNN-XGBoost frameworks forecasting higher education teacher behaviors hit 96.8%
accuracy by exploiting complex sequential dependencies (Akhmetshin et al., 2025), and Decision
Trees paired with Light Gradient Boosting (DT-LGBA) reached a 96.38% evaluation effect for
university teacher performance reviews (Guo et al., 2025). The comparatively compact 73.91%
accuracy generated by our SVM highlights the inherent difficulty of predicting non-linear, purely
discretionary workplace voluntarism from five soft variables, representing a realistic, un-
overfitted model boundary for localized school management.

Explainable Al (XAI) and Feature Importance Mapping

To remove the traditional 'black box' limitations of advanced machine learning models,
feature importance vectors were systematically extracted from our ensemble tree architectures
using Mean Decrease in Impurity (Gini importance). This analysis maps the sensitivity of each
operational dimension during the node-splitting process. The resulting structural weight
breakdown is illustrated in Figure 4. Our feature importance rankings show that School Climate
(Z1) serves as the primary anchor and most sensitive predictor of high teacher voluntarism. This
empirical finding matches global trends in explainable educational modeling, where psychosocial
conditions and relational pedagogy consistently dominate feature weight distributions (Tariq et
al,, 2025). For example, SHAP feature rankings in student stress mapping isolated campus safety
perceptions and teacher-student relationships as primary non-physiological predictors (Tariq et
al,, 2025), and English language learner models identified classroom environment perceptions
and teacher relationships as critical nodes (Liu & Wang, 2025).

Normalized Ensemble Feature Importance Mapping (XAl)

Principals' Emotional Support (X1) 0.26

Recognition & Appreciation (X2) 0.18

Gotong Royong (X3) A 0.10

Honesty Values (X4) - 0.08

0.00 005 010 015 020 025 0.30 035 0.40 0.45

Predictive Framework Variables

Mean Decrease in Impurity (Gini Importance Weight)

Figure 4. Color-mapped global feature importance metrics extracted via the Mean Decrease in
Impurity (Gini Importance) protocol across the trained ensemble configurations ($n=180$). The
contrasting color categories clearly isolate the high-volatility predictors from the cultural
constants. School Climate ($Z_1$, dark blue) functions as the premier, primary structural anchor
(0.38) determining higher teacher Organizational Citizenship Behavior (OCB) levels. It is followed
in baseline sensitivity rank by Principals' Emotional Support ($X_1$, light blue, 0.26) and
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Recognition and Appreciation ($X_2$, orange, 0.18). Conversely, the foundational localized
cultural factors Gotong Royong ($X_3$, light orange, 0.10) and Honesty Values ($X_4$, green, 0.08)
register minimal individual predictive volatility, operating as stable baseline components within
the non-linear decision space.

Furthermore, our results show that Principals' Emotional Support (X1) and Recognition
and Appreciation (X2) represent key structural triggers that actively drive OCB levels upward.
This matches school selection models where social support networks and specific principal
actions have a statistically significant impact on final behavioral outcomes (Kumar et al., 2023).
In contrast, the non-linear decision boundaries identified by our machine learning models reveal
a highly stable baseline role for local cultural wisdom values, specifically Gotong Royong (X3) and
Honesty Values (X4). Because these communal values are deeply embedded in the cultural
identity of Indonesian educators, they function as fixed, baseline structural constants within the
predictive models. While they do not exhibit high individual predictive volatility, they serve as a
critical foundation that prevents the complete withdrawal of voluntary efforts, even under
conditions of minimal organizational support or job precarity. By integrating these feature
importance patterns, educational administrators can move away from rigid, reactive management
styles toward targeted, data-driven interventions that focus on optimizing the school climate and
principal support systems to maintain peak organizational citizenship behavior.

CONCLUSION

This study successfully establishes a data-driven predictive analytics framework that
effectively addresses the long-standing limitation of traditional linear models in school
management research by successfully capturing the non-linear boundaries of teachers’
Organizational Citizenship Behavior (OCB). Through the evaluation of multiple supervised
machine learning pipelines, the hyperparameter-tuned Support Vector Machine (SVM) with an
RBF kernel proved to be the most robust architecture, generating an optimal classification
accuracy of 73.91% and a superior ROC AUC score of 80.91%. Beyond sheer model classification
performance, the application of explainable Al (XAI) mapping via Gini feature importance
successfully unmasked the structural weights driving extra-role voluntarism, demonstrating that
School Climate (Z, 0.38) acts as the most sensitive and primary institutional anchor, followed by
localized supervisory support mechanisms (X;, X,). Conversely, deeply ingrained regional socio-
cultural attributes, namely Gotong Royong (X3) and Honesty Values (X,), operate as stable baseline
constants that prevent the complete withdrawal of discretionary effort under precarious
conditions. Ultimately, these findings reveal that moving toward advanced computational
modeling equips educational stakeholders with transparent, highly scannable diagnostic insights,
moving school administration away from rigid, reactive governance and toward proactive,
evidence-based interventions that preserve institutional sustainability in constrained resource
environments.
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