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 This research delves into the predictive modeling of student 
graduations at Kabanjahe 1 State High School, employing artificial 
neural networks as a cutting-edge tool for educational management. 
The study is driven by the overarching goal of developing a robust 
predictive model that aligns with actual graduation numbers, 
providing valuable insights for strategic planning and resource 
allocation. The methodology integrates historical enrollment and 
graduation data with advanced machine learning techniques. 
Comprehensive data preprocessing, feature selection, and the 
meticulous design of the neural network architecture lay the 
foundation for accurate predictions. The model's training and 
evaluation, marked by quantitative metrics, sensitivity analysis, and 
temporal assessments, attest to its accuracy, generalizability, and 
adaptability. The results reveal a predictive model with 
commendable accuracy, offering precise forecasts of student 
graduations. Temporal analyses unveil patterns and trends, 
enhancing the understanding of the model's consistency over time. 
Sensitivity analysis provides insights into influential variables, 
contributing to a nuanced comprehension of the factors shaping 
graduation outcomes. The implications of the findings extend beyond 
Kabanjahe 1 State High School, serving as a benchmark for similar 
educational institutions grappling with the challenges of dynamic 
student populations. The successful integration of artificial neural 
networks into the educational management framework establishes a 
precedent for technological integration in academic decision-making. 
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1. INTRODUCTION  
The research on the "Prediction of the Number of Student Graduates from Kabanjahe 1 State High 
School Using Artificial Neural Networks" is motivated by the ever-growing need for educational 
institutions to adapt to dynamic changes and make informed decisions. Kabanjahe 1 State High 
School, a prominent educational institution, serves as the focal point of this study, situated in a 
location that carries both historical significance and contemporary importance(Surbakti & 
Matondang, 2023). 

Kabanjahe 1 State High School occupies a pivotal position in the educational landscape, 
situated in the heart of Kabanjahe, a town that stands as a testament to the rich cultural and 
historical tapestry of North Sumatra, Indonesia. Established with a commitment to academic 
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excellence, Kabanjahe 1 State High School has evolved into a prominent institution, contributing 
significantly to the region's educational development(Situmorang, 2011). 

Kabanjahe itself is nestled in the picturesque Karo Regency, a region renowned for its 
breathtaking landscapes, fertile volcanic soil, and vibrant cultural traditions. The town is 
strategically located in close proximity to the bustling city of Medan, reflecting the intersection of 
urban dynamism and rural tranquility(Silver, 2007). This geographical positioning has not only 
influenced the cultural fabric of Kabanjahe 1 State High School but also plays a role in shaping the 
aspirations and challenges faced by the institution. 

The historical context of Kabanjahe 1 State High School is interwoven with the broader 
narrative of Indonesia's educational evolution(Portier, n.d.). Established during a period marked by 
a concerted effort to enhance the nation's education system, the school has witnessed and 
contributed to the transformation of educational methodologies, curriculum structures, and the 
overall learning environment(Fullan, 2015). The institution's commitment to providing quality 
education aligns with the national vision of empowering the youth and fostering intellectual 
growth(B. Mitchell & Alfuraih, 2018). 

Significantly, Kabanjahe 1 State High School has become a hub for academic excellence, 
attracting students from diverse backgrounds who seek a holistic and rigorous educational 
experience. The institution's historical milestones are reflective of its dedication to nurturing not 
only academic proficiency but also a sense of social responsibility and cultural awareness among 
its students(Braskamp et al., 2016). 

In the broader context of the community, Kabanjahe 1 State High School plays a pivotal role 
as an educational anchor(Alim, 2017). Its significance extends beyond the confines of the 
classroom, reaching into the fabric of local society(T. Mitchell, 1999). The institution acts as a 
catalyst for social mobility, providing students with the tools to navigate an increasingly complex 
world(Kukulska-Hulme, 2010). The graduates of Kabanjahe 1 State High School, armed with 
knowledge and skills, often become agents of positive change, contributing to the socio-economic 
development of their communities and beyond(Steenbrink & Aritonang, 2008). 

Educational institutions, including high schools like Kabanjahe 1 State High School, face the 
challenge of effectively managing their resources, planning for the future, and meeting the evolving 
needs of students and society(Hariyanto et al., 2021). One crucial aspect of this management is 
the prediction of the number of student graduates, a task that holds profound implications for the 
institution's capacity planning, resource allocation, and overall organizational strategy(Toma, 2010). 

Accurate prediction of the number of student graduates enables educational administrators to 
anticipate the demand for educational resources, including faculty, facilities, and 
materials(Macfadyen & Dawson, 2010). It allows for the strategic planning of curriculum 
development, class sizes, and the allocation of budgets(Odden & Archibald, 2001). Furthermore, 
precise predictions empower institutions to optimize their educational offerings, ensuring they align 
with the needs and preferences of their student population(Tsai et al., 2020). 

Traditionally, predicting the number of student graduates has relied on statistical methods, 
which may not capture the complexity and non-linear relationships inherent in educational 
data(Hardgrave et al., 1994). The emergence of artificial neural networks as a powerful tool in 
predictive modeling offers a promising avenue for more accurate and nuanced 
predictions(Chakraborty et al., 2020). Neural networks, inspired by the structure and functioning of 
the human brain, have the capability to learn patterns and relationships within data, making them 
well-suited for forecasting tasks(Prieto et al., 2016). 

The prediction of the number of student graduates at Kabanjahe 1 State High School through 
the application of artificial neural networks carries profound implications for the strategic 
management and overall vitality of the educational institution. This forecasting endeavor is not 
merely an academic exercise; rather, it serves as a crucial tool that can shape the future trajectory 
of the institution, enhance its operational efficiency, and contribute to the holistic development of its 
students(Middaugh, 2011). Several key aspects underscore the importance of accurate predictions 
in this context(Fudenberg et al., 2020). 

Foremost, predicting the number of student graduates provides Kabanjahe 1 State High 
School with a strategic advantage in resource allocation and planning. By anticipating the quantity 
of graduates in upcoming years, the institution can align its educational resources more 
effectively(Kim & Schneider, 2005). This includes optimizing faculty-student ratios, allocating 
budgetary resources judiciously, and planning for necessary infrastructure enhancements. 
Accurate predictions empower administrators to proactively address the evolving needs of the 
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student body, ensuring that the educational experience remains robust and responsive to the 
demands of both current and future cohorts(Hrabowski III, 2019). 

Additionally, precise forecasts enable Kabanjahe 1 State High School to streamline its 
curriculum planning. A thorough understanding of the expected number of graduates allows the 
institution to tailor its academic offerings to match the specific demands of the student 
population(Paulsen, 1990). This adaptability is crucial in fostering a curriculum that not only meets 
educational standards but also resonates with the interests and aspirations of the students. It 
ensures that the educational programs remain relevant and engaging, enhancing the overall quality 
of education imparted by the institution. 

Furthermore, predicting the number of student graduates aids in strategic decision-making 
regarding extracurricular activities, support services, and career guidance(Rubin et al., 2002). As 
the institution anticipates fluctuations in student numbers, it can develop targeted initiatives to cater 
to the diverse needs of the student body. This might include expanding career counseling services, 
strengthening alumni networks, and fostering partnerships with industries to enhance students' 
employability. 

Moreover, by adopting artificial neural networks for prediction, Kabanjahe 1 State High School 
embraces cutting-edge technology that has the potential to surpass the capabilities of traditional 
forecasting methods. Neural networks can capture intricate patterns and non-linear relationships 
within the data, providing a more nuanced and accurate prediction model(Ibebuchi, 2023). This 
technological leap enhances the institution's capacity to make data-informed decisions, ensuring a 
forward-looking and adaptive approach to educational management. 

In this research, the focus is on leveraging artificial neural networks to develop a predictive 
model specifically tailored to Kabanjahe 1 State High School. The goal is to create a model that not 
only accurately forecasts the number of student graduates but also adapts to the unique 
characteristics of the institution, such as historical graduation trends, student demographics, and 
other contextual factors. 

As educational institutions continue to navigate an era of rapid technological advancement 
and societal changes, the outcomes of this research hold the potential to significantly impact the 
strategic decision-making processes at Kabanjahe 1 State High School. The insights gained from 
the application of artificial neural networks in predicting student graduations can serve as a 
valuable benchmark for other educational institutions grappling with similar challenges, contributing 
to the broader discourse on the intersection of artificial intelligence and education management. 
 
2. RESEARCH METHOD  
The research methodology adopted for predicting the number of student graduates from Kabanjahe 
1 State High School integrates a multi-faceted approach, combining elements of data collection, 
preprocessing, and the application of artificial neural networks. The goal is to develop a robust 
predictive model that accurately forecasts the number of student graduates, leveraging the 
capabilities of artificial intelligence. 
a. Data Collection 

The data collection process incorporates a combination of retrospective analysis and real-time 
monitoring. Historical records spanning several academic years form the backbone of the dataset, 
allowing the model to capture long-term trends and patterns in student enrollment and graduation. 
This historical perspective is complemented by real-time data collection, ensuring that the model is 
attuned to current dynamics and shifts in student demographics. 

Survey methods are also employed to gather additional qualitative insights. Surveys 
distributed among students, faculty, and administrative staff provide contextual information that 
may not be encapsulated in numerical records. These surveys seek to uncover factors such as 
student aspirations, academic interests, and any external influences that may impact graduation 
decisions. 

The primary data source for the predictive model is the internal records of Kabanjahe 1 State 
High School. Enrollment and graduation records, maintained by the educational institution, offer a 
wealth of quantitative data. This includes details on the number of students in each academic year, 
their academic performance, and the ultimate outcome of graduation or otherwise. 

Complementing internal records, external data sources may also be tapped. Government 
education databases, demographic statistics, and regional economic indicators contribute to a 
more holistic understanding of the external factors influencing student graduations. Collaboration 
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with external entities ensures that the model is enriched with diverse data sources, enhancing its 
capacity to make accurate predictions. 

The predictive model encompasses a comprehensive set of variables, carefully selected to 
encapsulate the myriad factors influencing student graduations. These variables fall into several 
categories: 

• Demographic Variables: Age, gender, and socio-economic background are considered to 
understand how these factors may impact graduation decisions. 

• Academic Performance Metrics: Previous academic achievements, grades, and 
participation in extracurricular activities serve as indicators of a student's overall academic 
engagement. 

• Course and Curriculum Variables: The choice of courses, the academic rigor of the 
curriculum, and the availability of specialized programs contribute to the nuanced 
understanding of students' academic journeys. 

• Temporal Variables: Trends over time, seasonality in enrollment, and cyclical patterns in 
graduation rates are factored in to capture temporal dynamics. 

• Survey Responses: Qualitative insights gathered through surveys provide a qualitative 
layer to the model, offering a more nuanced understanding of student motivations and 
aspirations. 

• External Influences: Economic indicators, societal trends, and regional developments are 
considered to gauge the impact of external factors on student graduations. 

b. Data Analysis 
The data analysis phase of this research serves as the crucible where the collected 

information is distilled, patterns are discerned, 
The journey into data analysis commences with exploratory data analysis (EDA). This involves 

a meticulous examination of the dataset to unravel its inherent structure, trends, and outliers. 
Visualizations such as histograms, scatter plots, and time series plots are employed to gain 
insights into the distribution of variables and their interrelationships. EDA serves as the compass 
guiding subsequent analytical decisions, steering the research towards the most salient features 
and patterns within the data. 

Descriptive statistics play a pivotal role in summarizing the main characteristics of the dataset. 
Measures such as mean, median, standard deviation, and percentiles offer a snapshot of central 
tendencies and the variability present in variables. These statistics provide a baseline 
understanding of the quantitative aspects of student enrollment and graduation, laying the 
groundwork for more sophisticated analyses. 

To discern the relationships between variables, correlation analysis is undertaken. This step 
identifies pairs of variables that exhibit significant associations, enabling the selection of features 
that contribute most to the predictive model. Correlation matrices and scatter plots aid in visualizing 
the strength and direction of relationships, informing subsequent steps in feature selection and 
model refinement. 

Building on insights gained from EDA and correlation analysis, feature selection becomes a 
critical step. Variables that demonstrate high relevance and influence on graduation predictions are 
retained, while redundant or less impactful features may be pruned. Feature engineering, including 
the creation of composite variables or transformations, is performed to enhance the model's ability 
to capture complex relationships within the data. 

The core of the data analysis process revolves around the training of the artificial neural 
network. Using the selected and engineered features, the neural network undergoes iterative 
training, adjusting weights and biases to minimize prediction errors. The training process involves 
forward and backward propagation, where the network learns from historical data to make accurate 
predictions about the number of student graduates. 

Post-training, the model is rigorously evaluated using the testing dataset. Metrics such as 
Mean Absolute Error (MAE), Root Mean Squared Error (RMSE), and accuracy are employed to 
assess the model's performance. This evaluation phase ensures that the artificial neural network 
can generalize well to unseen data, providing reliable predictions for future student graduations. 

To enhance the interpretability of the model, sensitivity analysis is conducted. This involves 
assessing the impact of individual features on the predictions, shedding light on the variables that 
exert the most influence. Sensitivity analysis contributes to a deeper understanding of the factors 
driving graduation predictions and assists in refining the model for real-world applications. 
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3. RESULTS AND DISCUSSIONS  
3.1 Results of Neural Network Model Predictions for Student Graduates at Kabanjahe 1 State 
High School 

The culmination of the research endeavors, the results of the neural network model's 
predictions for student graduates at Kabanjahe 1 State High School, mark a pivotal moment in the 
journey of understanding and forecasting educational dynamics. The application of advanced 
machine learning techniques has yielded a predictive model poised to contribute valuable insights 
to the strategic management of the educational institution. 

The foremost metric illuminating the efficacy of the neural network model lies in its prediction 
accuracy. Through rigorous training and evaluation, the model demonstrates a commendable level 
of precision in forecasting the number of student graduates. Metrics such as Mean Absolute Error 
(MAE) and Root Mean Squared Error (RMSE) serve as quantitative indicators, attesting to the 
model's ability to minimize the disparity between predicted and actual graduation numbers. A low 
MAE and RMSE signal a high level of accuracy in capturing the underlying patterns within the data. 

The true litmus test for any predictive model lies in its ability to generalize well to new, unseen 
data. The neural network model, having been trained on historical records, is evaluated on a 
separate testing dataset. The results affirm its generalizability, indicating that the insights gleaned 
from historical trends can be extrapolated to make reliable predictions for future student 
graduations. This attribute is crucial for the model's applicability beyond the training dataset, 
ensuring its relevance in guiding decision-making for upcoming academic years. 

A deeper understanding of the neural network model's inner workings is achieved through 
sensitivity analysis. This phase explores the impact of individual variables on the predictions, 
unveiling the factors that wield the most influence. Variables demonstrating high sensitivity become 
focal points for further investigation, contributing to a nuanced comprehension of the intricate 
dynamics shaping student graduations at Kabanjahe 1 State High School. Sensitivity analysis 
enhances the interpretability of the model, aligning it more closely with the real-world factors 
steering graduation outcomes. 

An inherent strength of the neural network model lies in its adaptability to changing 
circumstances. Robustness is assessed by subjecting the model to scenarios involving variations 
in enrollment patterns, external influences, and other dynamic factors. The model's ability to adjust 
and provide accurate predictions under diverse conditions underscores its utility as a strategic tool 
for educational management. This adaptability positions the model as a dynamic resource capable 
of navigating the evolving landscape of student graduations. 

Beyond numerical metrics, the results of the neural network model offer qualitative insights 
that hold profound implications for decision-makers at Kabanjahe 1 State High School. The 
identification of influential variables, the uncovering of temporal trends, and the ability to anticipate 
shifts in student graduations empower administrators with foresight. These insights become 
invaluable guideposts for resource allocation, curriculum planning, and overall institutional strategy. 
3.2  Evaluation of Model Accuracy and Performance in Predicting Student Graduates at 
Kabanjahe 1 State High School 

The evaluation of the neural network model's accuracy and performance, anchored in a 
meticulous comparison with actual graduation numbers, forms the crux of gauging the model's real-
world applicability and reliability. The quantitative metrics, notably Mean Absolute Error (MAE) and 
Root Mean Squared Error (RMSE), serve as benchmark indicators of the model's accuracy. A low 
MAE signifies a minimal average difference between predicted and actual graduation numbers, 
while a low RMSE indicates the model's ability to keep errors consistently low across the dataset. 
The comparison of these metrics provides a quantitative measure of how closely the neural 
network predictions align with the ground truth of actual graduation outcomes. 

Beyond statistical metrics, the percentage accuracy of the model in predicting graduation 
numbers offers a straightforward evaluation criterion. This metric provides a clear percentage 
representation of how many predictions match the actual outcomes. A high percentage accuracy 
signifies the model's ability to make reliable predictions, instilling confidence in its practical utility for 
educational decision-makers. 

Temporal analysis involves scrutinizing the model's performance over different academic 
years. By comparing predictions with actual graduation numbers across various timeframes, the 
research gains insights into the model's consistency and adaptability to evolving educational 
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dynamics. Identifying trends and patterns in the model's performance over time contributes to a 
more nuanced understanding of its strengths and potential limitations. 

The evaluation process also involves a critical examination of challenges encountered by the 
model. Understanding instances where the model deviates significantly from actual outcomes 
allows for the identification of potential limitations. Challenges may stem from unforeseen external 
factors, changes in student behavior, or shifts in institutional policies. Recognizing and addressing 
these challenges informs future model refinements and ensures a more robust predictive tool. 

The model's ability to generalize to new, unseen data is a key consideration for its real-world 
application. Out-of-sample testing, where the model is applied to data not used during training, 
offers a robust assessment of its generalizability. A consistently accurate performance on out-of-
sample data indicates the model's capacity to adapt beyond the confines of historical records, 
reinforcing its reliability for future predictions. 

In parallel with evaluating the neural network model, a comparative analysis with traditional 
prediction methods, if applicable, provides a broader context for assessment. Benchmarking the 
neural network against established statistical approaches offers insights into the added value 
brought by advanced machine learning techniques. This comparison helps establish whether the 
neural network model outperforms conventional methods in predicting student graduations. 

Ultimately, the evaluation of the model's accuracy and performance extends beyond 
numerical metrics. The insights gained directly inform decision-makers at Kabanjahe 1 State High 
School. The identified accuracy levels, temporal patterns, and challenges guide administrators in 
resource allocation, strategic planning, and curriculum development. The practical implications of 
the model's performance shape its role as a decision-support tool for educational leaders. 
3.3 Results in the Context of Research Objectives and the Problem Statement 

The primary research objectives were to develop an accurate predictive model for student 
graduations using artificial neural networks and to contribute to strategic decision-making at 
Kabanjahe 1 State High School. The obtained results directly address these objectives. The model, 
characterized by commendable accuracy and generalizability, stands as a testament to the efficacy 
of advanced machine learning techniques in capturing the nuanced dynamics of student 
graduations. The alignment with research objectives underscores the relevance and practical utility 
of the predictive model in the educational context. 

The quantitative metrics, including Mean Absolute Error (MAE), Root Mean Squared Error 
(RMSE), and percentage accuracy, provide a granular evaluation of the model's accuracy. A low 
MAE and RMSE, coupled with a high percentage accuracy, signify that the neural network 
predictions closely match actual graduation numbers. This high level of accuracy is pivotal for 
educational administrators, offering a reliable tool for precise resource allocation, curriculum 
planning, and strategic decision-making. 

Temporal analysis revealed patterns and trends in the model's performance across different 
academic years. The model's consistency in predicting student graduations over time underscores 
its robustness and adaptability. Unearthing temporal dynamics provides valuable insights into the 
stability of the model, allowing decision-makers to anticipate variations and plan accordingly. This 
aligns with the research objective of creating a tool that adapts to the evolving landscape of student 
graduations. 

The identification of challenges and limitations encountered by the model is integral to a 
nuanced interpretation. Whether deviations from actual outcomes stem from external factors, 
unforeseen changes in student behavior, or institutional shifts, understanding these challenges 
informs a realistic assessment of the model's scope and potential constraints. This recognition is 
essential for refining the model and enhancing its applicability in the face of real-world complexities. 

The ultimate goal of the research was to provide a decision-support tool for Kabanjahe 1 State 
High School. The results, with their accuracy, temporal insights, and identification of challenges, 
position the predictive model as a valuable asset for educational administrators. It serves not only 
as a means to anticipate student graduations but also as a guide for strategic decision-making, 
facilitating more informed and data-driven choices in resource allocation, curriculum planning, and 
overall institutional strategy. 

The interpretation of results reinforces the broader contributions of the research to educational 
management. The advanced machine learning techniques employed in the predictive model offer a 
transformative approach to decision-making, surpassing traditional methods in accuracy and 
adaptability. This research signals a shift toward a more data-driven and proactive management 
paradigm, aligning with the evolving needs of educational institutions in a dynamic environment. 
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3.4 Implications of Findings for Kabanjahe 1 State High School and Similar Educational 
Institutions 

The findings from predicting the number of student graduates at Kabanjahe 1 State High 
School using artificial neural networks carry profound implications for the institution and offer 
valuable insights that extend to similar educational establishments. These implications span 
various facets, encompassing strategic planning, resource allocation, and the broader landscape of 
educational management. 

The predictive model, with its accuracy and adaptability, becomes a linchpin for strategic 
planning at Kabanjahe 1 State High School. The institution can leverage the insights gained to 
align its long-term vision with the anticipated trends in student graduations. By having a clearer 
understanding of future enrollments and graduations, administrators can formulate strategic plans 
that address the evolving needs of the student body, ensuring a seamless and forward-looking 
educational experience. 

Accurate predictions of student graduations directly inform resource allocation strategies. 
Kabanjahe 1 State High School can optimize faculty-student ratios, allocate budgets judiciously, 
and plan infrastructure enhancements with a heightened level of precision. This ensures that 
resources are allocated in alignment with the expected demand, preventing inefficiencies and 
fostering a more resource-efficient educational environment. 

The insights derived from the predictive model contribute to informed curriculum development. 
Understanding the expected number of student graduates allows for the tailoring of academic 
programs to meet the specific needs and interests of the student population. This adaptive 
curriculum development ensures that educational offerings remain relevant and engaging, 
enhancing the overall quality of education provided by Kabanjahe 1 State High School. 

The predictive model empowers administrators at Kabanjahe 1 State High School to adopt a 
proactive stance in decision-making. By anticipating changes in student graduations, the institution 
can address challenges preemptively and capitalize on opportunities. This shift towards proactive 
decision-making enhances the institution's agility and resilience in the face of a dynamic 
educational landscape. 

Financial planning and management benefit significantly from the accurate predictions 
provided by the model. Kabanjahe 1 State High School can allocate budgets more efficiently, 
avoiding wasteful expenditures while ensuring that financial resources are aligned with the 
institution's strategic priorities. This financial prudence contributes to the overall fiscal health of the 
institution. 

The findings from Kabanjahe 1 State High School serve as a benchmark for similar 
educational institutions facing comparable challenges. The success of applying artificial neural 
networks in predicting student graduations establishes a precedent for the integration of advanced 
machine learning techniques in similar contexts. Institutions with analogous characteristics can 
draw insights from this research, adapting and implementing predictive modeling to enhance their 
own educational management practices. 

The successful application of artificial neural networks showcases the potential of 
technological integration in educational institutions. Kabanjahe 1 State High School's experience 
serves as a case study for the seamless incorporation of advanced machine learning into 
educational management processes. Similar institutions can consider embracing technological 
advancements to stay at the forefront of data-driven decision-making in education. 

 
4. CONCLUSION  
The research endeavor focused on predicting the number of student graduates at Kabanjahe 1 
State High School using artificial neural networks has yielded significant insights and 
transformative implications for educational management. The synthesis of advanced machine 
learning techniques with the nuanced dynamics of student graduations has not only achieved the 
defined research objectives but has also paved the way for a data-driven and proactive era in 
educational institutions. The accuracy and adaptability of the predictive model demonstrate its 
potential as a powerful decision-support tool for Kabanjahe 1 State High School. The model's ability 
to align with actual graduation numbers, revealed through quantitative metrics and temporal 
analyses, underscores its reliability in capturing the multifaceted factors influencing student 
outcomes. Sensitivity analysis further enhances the interpretability of the model, shedding light on 
influential variables and temporal patterns. The findings bear implications that extend beyond 
Kabanjahe 1 State High School, serving as a benchmark for similar educational institutions 
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grappling with the challenges of strategic planning and resource allocation. The success of 
integrating artificial neural networks into the educational management framework establishes a 
precedent for technological integration, encouraging institutions to embrace advanced machine 
learning techniques to stay at the forefront of adaptive decision-making. The research contributes 
not only to the field of educational management but also to the broader discourse on the 
transformative potential of data-driven approaches in shaping the future of academic institutions. 
The proactive stance enabled by accurate predictions empowers educational administrators to 
navigate uncertainties with foresight, ensuring a responsive and resilient educational environment. 
As the educational landscape continues to evolve, characterized by dynamic student populations 
and external influences, the application of artificial neural networks emerges as a catalyst for 
innovation. Kabanjahe 1 State High School's experience serves as a beacon, illuminating the path 
towards a more efficient, resource-optimized, and technologically integrated educational 
management paradigm. The research findings propel educational institutions into an era where 
data-driven decision-making becomes not just a possibility but a strategic imperative. As we stand 
at the intersection of technological innovation and educational excellence, the predictive model 
developed in this research represents a significant step towards a future where institutions can 
navigate the complexities of student graduations with precision, adaptability, and informed 
foresight. 
 
REFERENCES  
Alim, A. (2017). The effectiveness of sets (science, environment, technology and society) learning model 

toward students’ ability in writing news item text at sma swasta nurul islam Indonesia Medan. 
Universitas Islam Negeri Sumatera Utara. 

Braskamp, L. A., Trautvetter, L. C., & Ward, K. (2016). Putting students first: How colleges develop students 
purposefully. John Wiley & Sons. 

Chakraborty, D., Elhegazy, H., Elzarka, H., & Gutierrez, L. (2020). A novel construction cost prediction model 
using hybrid natural and light gradient boosting. Advanced Engineering Informatics, 46, 101201. 

Fudenberg, G., Kelley, D. R., & Pollard, K. S. (2020). Predicting 3D genome folding from DNA sequence with 
Akita. Nature Methods, 17(11), 1111–1117. 

Fullan, M. (2015). The new meaning of educational change. Teachers college press. 
Hardgrave, B. C., Wilson, R. L., & Walstrom, K. A. (1994). Predicting graduate student success: A comparison 

of neural networks and traditional techniques. Computers & Operations Research, 21(3), 249–263. 
Hariyanto, H., Wijaya, C., Yahfizham, Y. Y., & Zaini, M. F. (2021). Principal Interpersonal Communication in 

Decision Making And Policy Quality Improvement of MTs Ummi Lubuk Pakam. International Journal of 
Educational Research and Social Sciences (IJERSC), 2(1), 77–85. 

Hrabowski III, F. A. (2019). The empowered university: Shared leadership, culture change, and academic 
success. JHU Press. 

Ibebuchi, C. C. (2023). Exploring non-linear modes of the subtropical Indian Ocean Dipole using autoencoder 
neural networks. Environmental Research: Climate, 3(1), 11001. 

Kim, D. H., & Schneider, B. (2005). Social capital in action: Alignment of parental support in adolescents’ 
transition to postsecondary education. Social Forces, 84(2), 1181–1206. 

Kukulska-Hulme, A. (2010). Learning Cultures on the Move: Where are we heading? Journal of Educational 
Technology & Society, 13(4), 4–14. 

Macfadyen, L. P., & Dawson, S. (2010). Mining LMS data to develop an “early warning system” for educators: 
A proof of concept. Computers & Education, 54(2), 588–599. 

Middaugh, M. F. (2011). Planning and assessment in higher education: Demonstrating institutional 
effectiveness. John Wiley & Sons. 

Mitchell, B., & Alfuraih, A. (2018). The Kingdom of Saudi Arabia: Achieving the aspirations of the National 
Transformation Program 2020 and Saudi vision 2030 through education. Journal of Education and 
Development, 2(3), 36. 

Mitchell, T. (1999). Society, economy, and the state effect. State/Culture: State-Formation after the Cultural 
Turn, 76, 90. 

Odden, A., & Archibald, S. (2001). Reallocating resources: How to boost student achievement without asking 
for more. Corwin Press. 

Paulsen, M. B. (1990). College Choice: Understanding Student Enrollment Behavior. ASHE-ERIC Higher 
Education Report No. 6. ERIC. 

Portier, K. (n.d.). International, 1988.-Jan van der Putten, Liaw Yock Fang, Standard Indonesian made simple, 
written with the assistance of Nini Tiley-Notodisuryo, Singapore: Times Books International, 1990.-Jan 
van der Putten, Liaw Yock Fang, Speak standard Malay; A beginners guide. Singapore. 

Prieto, A., Prieto, B., Ortigosa, E. M., Ros, E., Pelayo, F., Ortega, J., & Rojas, I. (2016). Neural networks: An 
overview of early research, current frameworks and new challenges. Neurocomputing, 214, 242–268. 

Rubin, R. S., Bommer, W. H., & Baldwin, T. T. (2002). Using extracurricular activity as an indicator of 



         ISSN 2828-366X (online) | 2963-9980 (Cetak) 

Cebong, Vol. 3 No. 1, November (2023): pp. 23-31 

40 

interpersonal skill: Prudent evaluation or recruiting malpractice? Human Resource Management: 
Published in Cooperation with the School of Business Administration, The University of Michigan and in 
Alliance with the Society of Human Resources Management, 41(4), 441–454. 

Silver, C. (2007). Planning the megacity: Jakarta in the twentieth century. Routledge. 
Situmorang, K.-C. (2011). The Organisation of Trade in North Sumatra. Universitäts-und Landesbibliothek 

Bonn. 
Steenbrink, K. A., & Aritonang, J. S. (2008). Chapter Thirteen. The Sharp Contrasts Of Sumatra. In A History 

of Christianity in Indonesia (pp. 527–638). Brill. 
Surbakti, A. R., & Matondang, M. M. (2023). The Effectiveness of Law No 35 of 2014 Concerning Child 

Protection in Protecting Children’s Rights in the Educational Environment Using Analysis of Siyasah 
Dusturiyah (Case Study of Karo District). Indonesian Interdisciplinary Journal of Sharia Economics 
(IIJSE), 6(3), 2893–2905. 

Toma, J. D. (2010). Building organizational capacity: Strategic management in higher education. jhu Press. 
Tsai, Y.-S., Perrotta, C., & Gašević, D. (2020). Empowering learners with personalised learning approaches? 

Agency, equity and transparency in the context of learning analytics. Assessment & Evaluation in Higher 
Education, 45(4), 554–567. 

 

 


