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Abstract 
Grasping, mapping, and forecasting student academic success still poses a major challenge in 
educational data mining, especially in cross-cultural scenarios where education systems and students' 
behavior patterns vary. Although there have been a number of researches that created machine learning 
models for student outcome prediction, the cross-cultural validity of these models and the detection of 
important factors that can predict student performance across different educational systems have not 
been sufficiently addressed. The main goal of this research is to fill these gaps through studying how 
study habits, parental involvement, and extracurricular activities can be used to predict student 
academic performance in two very different educational systems: those of Portugal and Nigeria. For 
predicting academic performance, this research utilizes a Random Forest classifier together with 
behavioral and socio-environmental variables, such as study habits, parental involvement, and 
extracurricular activities. The Portuguese data is used for building the model whereas the Nigerian data 
serves to test the model's cross-cultural transferability and generalizability. The effectiveness of the 
model is measured by standard indicators such as accuracy, F1-score, and R. The findings support that 
the model specifically built for Nigerian students performs very well with an accuracy of 82.95%, an 
F1-score of 0.7747, and an R² = 0.6923 in academic performance prediction. However, the performance 
of the cross-cultural transferability model, which was trained with Portuguese data, fell dramatically 
to 50.91% in terms of accuracy, thereby revealing the limitations of directly using predictive models in 
different educational settings without adaptations. These results emphasize the significance of context-
sensitive modeling when it comes to educational prediction and point out the necessity for versatile 
predictive systems that can fit different educational systems and cultures. This research sheds light on 
the difficulties of using the same models in different cultural and educational contexts and adds to the 
increasing literature on cross-cultural data mining and educational predictive modeling. 
 
Keywords: Student Academic Performance, Machine Learning, Cross-Cultural Analysis, 
Transfer Learning, Generalizability 

 
INTRODUCTION 
Educational research has mainly focused on student academic performance since it greatly 
influences the development of a person as well as national growth (Suleiman et al., 2024). 
Academic achievement is an outcome of several factors namely behavioral, environmental, 
and socio-economic factors. It is actually very challenging to point out the major cause of 
either failure or success. In particular, study habits, parental involvement, and extracurricular 
activities are the three factors that have always been determining student performance 
globally in different educational systems (Costa et al., 2024; Li et al., 2026). 
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Study habits refer to the methodical learning practices that a person gets accustomed to over 
time through continued academic endeavors. Such habits like time management, making 
notes, and learning to regulate oneself have an immense impact on students’ academic 
outcomes. Good study habits are related to better academic achievement but how strong this 
relationship is varies among different environments and student groups (Montaño et al., 2026; 
Safi, 2025). Also, even if learners are successful in implementing effective study habits, the 
impact of these habits on their final grades is frequently affected by other elements such as 
teaching quality and institution support (Dimal & Salva, 2025). This indicates that study habits 
alone cannot perfectly account for differences in academic performance. 
 
Parental involvement is one more factor supporting learners' academic accomplishments. The 
concept is about parents' active participation, in a number of ways such as monitoring 
academic performance, providing emotional support and establishing a conducive learning 
environment at home. It is a known fact that parental involvement is very often linked with 
good academic results but one should also bear in mind that this relationship is not always 
direct. Studies have shown that the connection between parental involvement and academic 
performance is generally very weak. Even where such a link has been established, the impact 
is often indirect and influenced by other factors such as the socio-economic status of the 
students and teachers' perceptions (Koivuhovi et al., 2025). This means that the place of 
parental involvement in academic performance is complex and varies depending on the 
cultural context, so more research is needed in this respect across different cultural settings. 
 
Besides study habits and parental involvement, extracurricular activities have also been 
identified as important factors in student development and academic achievement. Engaging 
in sports, clubs, and other non-academic activities not only help students develop their 
thinking skills but also improve their social and emotional health. Such benefits can help 
students perform better in school as they foster qualities like discipline, motivation, and self-
control (Zarazaga-Peláez et al., 2024). However, the level of this impact could differ from one 
educational setting and cultural background to another, among the students. 
 
Machine learning methods have become a popular predicting tool for students' academic 
performance especially when both academic and non-academic factors are combined in this 
era of technological advancement. Support Vector Machines, Random Forest, and other 
ensemble learning models have shown great performance in accurately predicting student 
outcomes (Iftikhar et al., 2024; Kumar et al., 2025). Nonetheless, it should be emphasized that 
the success of the models is largely dependent on the quality of input variables and the context 
within which they are applied. Moreover, problems related to the fairness and generalization 
of the model come up when predictive models are used in different educational systems 
without proper adaptation (Yao et al., 2025). 
 
Although many studies have examined the influence of study habits, parental support, and 
machine learning prediction methods on academic performance, most have been limited to 
single-country contexts (Alshanqiti & Namoun, 2020; Dabhade et al., 2021; Samuel-Soma et 
al., 2022). Thus, such a limitation in the ability to generalize findings across cultural and 
educational contexts of different countries. Educational structures, socio-economic 
conditions, and cultural practices are some of the points, which may determine the extent to 
which predictive factors influence student outcomes. 
 
This research aims to explore the interrelations of study habits, parental involvement, and 
extracurricular activities in forecasting student academic performance. Also, it performs a 
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comparative analysis based on the data of two countries, Portugal and Nigeria, to see how 
these predictors differ in two distinct cultural environments. Through the use of machine 
learning methods, the paper intends to offer a greater insight into the international relevance 
of predictive models, as well as to lead to the creation of stronger and more culturally aware 
methods for educational data mining. 
 
Research has shown that study habits play a significant role in predicting academic 
performance, although their effect can differ depending on the education system and the 
characteristics of students. The studies generally indicate that students who use efficient study 
methods usually achieve better academic results (Dimal & Salva, 2025; Safi, 2025). However, 
the impact of study habits on academic performance varies across different contexts and 
populations. For instance, Montaño found that students who practiced regular study routines 
and utilized note-taking techniques showed significantly higher academic achievement. Also, 
emphasized the importance of time management and self-testing as critical components of 
long-term academic success (Montaño et al., 2026). 
 
On another note, parents' involvement in the education of their children is still considered one 
of the major factors that shape the academic performance of students. Besides academic 
monitoring, it includes providing emotional support and setting up an appropriate learning 
atmosphere at home. For instance, it has been demonstrated that parental involvement led to 
better academic performance especially in the early years of schooling (Koivuhovi et al., 2025). 
However, as children grow older, the influence of parental involvement may diminish, with 
other factors, such as intrinsic motivation and study habits, becoming more significant 
(Suleiman et al., 2024). Additionally, the effectiveness of parental involvement often depends 
on socio-economic status and teacher perceptions (Islam et al., 2025), indicating that the 
relationship between parental involvement and academic success is complex and varies across 
cultural contexts. 
 
Extracurricular activities are a vital aspect of students’ overall development and 
academic success. Engaging in sports, clubs, and community service, for instance, has been 
shown to contribute to the development of students' cognitive abilities, social 
skills, and emotional health (Suleiman et al., 2024; Suthakar & Jeyanthi, 2024; Zarazaga-Peláez 
et al., 2024). Kumar and other scholars in 2025 emphasized the need for extracurricular 
activities, noting that participation in these activities not only leads to the acquisition of skills 
necessary for work and discipline, among others, but also results in improved academic 
achievements. According to the literature, extracurricular activities not only complement 
students' studies and time management skills, but also help in building motivation and self-
control (Kumar et al., 2025). 
 
In recent years, predicting student performance using machine learning (ML) techniques has 
grown significantly. Machine learning models, such as  Support Vector Machines (SVM), 
Random Forest, and Ensemble Learning, have been applied  by various studies to predict 
academic success based on different student-related factors (Chek et al., 2026; Iftikhar et al., 
2024; Luo et al., 2024). High accuracy in predicting student outcomes by incorporating both 
academic and non-academic factors have been displayed by these models (Alamri et al., 2021). 
Nevertheless, these models' performance is quite reliant on the context, as shown by the 
differences in the quality of input variables and educational environment which is a 
determining factor for the effectiveness of the predictive models. Study has highlighted the 
challenge of transferring predictive models across different educational contexts, which 



Cross-Cultural Prediction of Students’ Academic Performance Using Machine Learning: Evidence from Portugal 

and Nigeria   

 

Tijani R. A., Sobola S. O., DUJOPAS 12 (2c): 148-159, 2026                                                                      151 

 

underscores the importance of adapting these models to local contexts for better accuracy and 
fairness(Yao et al., 2025). 
 
Predictive models transferability across different educational and cultural contexts still pose 
a significant challenge. The application of predictive models trained in one context transfered 
to another requires careful consideration although, some educational factors like parental 
involvement may be universally applicable. In 2020, researhers established the need for 
contextual adaptation when transferring models between different educational systems 
(Borchers & Pardos, 2025; Namoun & Alshanqiti, 2021). This study compares Portuguese and 
Nigerian datasets to explore how academic predictors, such as study habits and parental 
involvement, vary across these two educational contexts. The result will contribute to the 
development of models that are adaptable to various educational systems and highlight the 
challenges and opportunities of predictive models’ application in cross-cultural educational 
settings. 
 
The novelty of this study lies in its cross-cultural evaluation of machine learning models for 
predicting student academic performance from two distinct datasets of Portugal and Nigeria. 
In contrast to previous single-context educational studies, the model’s stability was evaluated 
in a multi-country setting while also considering study behaviours, parental support, and 
extracurricular factors. This offers initial evidence on the benefits and drawbacks of cross-
context model transfer, calling for more context-aware predictive modeling in education. 
 
Overall, the literature highlights the significant roles of study habits, parental involvement, 
and extracurricular activities in shaping academic performance.  However, single-context 
analyses, with little attention to cross-cultural validation and model transferability creates a 
critical gap in understanding how predictive relationships vary across different educational 
systems, particularly between developed and developing contexts such as Portugal and 
Nigeria. 
 
METHODOLOGY 
Research Approach and Design 
This study adopts a quantitative research approach to predict student academic performance 
based on key factors such as study habits, parental involvement, and extracurricular activities. 
The quantitative approach is selected to quantify relationships between these variables and 
academic outcomes. This approach is ideal for testing hypotheses and generating measurable 
data that can be statistically analyzed to assess the influence of these predictors on academic 
performance. 
 
To analyze these relationships, the study employs a comparative correlational design, which 
allows for the exploration of the impact of study habits, parental involvement, and 
extracurricular activities on academic performance across two distinct datasets: one from 
Portugal and one from Nigeria. This design is particularly beneficial because it enables the 
comparison of predictive factors across two different educational systems, helping to assess 
the generalizability of the findings. By comparing the results from both datasets, the study 
aims to identify how similar or different these relationships are in different cultural contexts. 
 
Additionally, the study incorporates cross-dataset transfer learning, where the model trained 
on the Portuguese dataset is applied to the Nigerian dataset. This cross-dataset evaluation is 
crucial for understanding the transferability of the predictive model developed in one context 
to another. The approach helps to determine the effectiveness of applying a model developed 
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on one educational system to another, and provides valuable insights into the potential 
generalization challenges and the impact of cultural differences on model performance. The 
choice of these two settings allows for a cross-cultural comparison to evaluate whether study 
habits, parental involvement, and extracurricular activities exert similar influences on student 
performance across different educational systems. 
 
Data 
The dataset used in this study consists of two parts: one from Portugal and another from 
Nigeria, each representing a distinct student population. 
 
Portuguese Data: The Portuguese data, a publicly available data, was sourced directly from 
the UCI Machine Learning Repository and includes features related to study habits, parental 
background, school environment, and academic performance. These features were pre-
processed for analysis. The dataset includes demographic (e.g., age, gender), academic (e.g., 
study time, grade levels), and behavioural features (e.g., parental involvement, extracurricular 
activities). The final target variable is the final exam score, which was mapped into four grade 
bands: Grade 1 (<5), Grade 2 (5–9), Grade 3 (10–14), and Grade 4 (15+).  For the Portuguese 
dataset, the data was already pre-collected, and no further sampling was necessary. It consists 
of 1,044 students.  
 
Nigerian Data: This data was collected using an E-questionnaire, consisting of questions 
related to study time, extracurricular activities, parental involvement, and demographic 
information. The instrument used combination of Likert scale and drop down listed options 
questions to assess students’ self-reported behaviors and attitudes. The survey was 
administered online, and responses were anonymized to protect participant confidentiality. 
The dataset contains similar features, with a focus on students' study habits, parental 
involvement, extracurricular participation, and academic performance. The target variable in 
this case is final exam scores on a 0-20 scale, which were classified into Grade 2 (Low Pass), 
Grade 3 (Pass), and Grade 4 (Distinction). For the Nigerian dataset, a convenience sampling 
approach was used to gather data from 440 students. This was done to ensure diversity across 
different academic years and fields of study. Students from both public and private secondary 
schools in Nigeria were surveyed.  
 
Data Analysis Techniques 
The datasets underwent comprehensive pre-processing, including data cleaning to handle 
missing values and inconsistencies. Categorical variables such as gender, activities, and 
parental involvement were encoded using label encoding and one-hot encoding as 
appropriate. Continuous variables were feature-scaled to normalize their ranges, ensuring 
that no variable dominated the model due to its scale. For modeling, a Random Forest 
Classifier was employed to predict academic performance based on study habits, parental 
involvement, and extracurricular activities.  
 
GridSearchCV was implemented using the Scikit-learn machine learning library, which 
provides established tools for model selection, evaluation, and hyperparameter optimization 
(Pedregosa et al., 2011). Random Forest was selected due to its robustness to overfitting and 
ability to handle both categorical and numerical features effectively (Breiman, 2001).  The 
model was evaluated using cross-validation, with performance metrics including accuracy, 
precision, recall, and F1-score. For cross-dataset transfer, the model trained on the Portuguese 
dataset was applied to the Nigerian dataset to assess the model's ability to generalize across 
different cultural contexts, with accuracy and F1-score used as evaluation metrics. 
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Model Training and Evaluation 
The Portuguese dataset was used to train Random Forest Classifier (RCF) as shown in figure 
1, with hyperparameter tuning conducted using GridSearchCV to identify the best set of 
hyperparameters, achieving a best F1 score of 0.8436 in cross-validation. This resulting model 
was then applied to the Nigerian dataset for transfer learning.  Also, SMOTE was used to 
oversample the minority classes, ensuring balanced class distributions for the Nigerian 
dataset. The RCF model was subsequently trained with class weights to address class 
imbalance (Chawla et al., 2002). A hyperparameter search with GridSearchCV resulted in 
optimal parameters: n_estimators = 300, max_features = ‘sqrt’, and max_depth = None, 
leading to a final model accuracy of 82.95%. The model trained on the Portuguese dataset was 
directly applied to the Nigerian dataset without further tuning during the transfer learning 
phase. This allowed for a comparison between the local model performance and the transfer 
performance, with a transfer accuracy of 50.91%. The transfer learning performance 
declination suggests that models trained in one context may not generalize well without 
domain adaptation, reinforcing the importance of context-aware modeling. 
 

 
Figure 1: Framework for Predicting Academic performance  

Considerations Related to Validity, Reliability, and Trustworthiness 

The study use survey instruments and publicly available datasets to ensure validity while the 
model evaluation metrics serve as reliable indicators of performance. In terms of reliability, 
the results of the study are replicable by other researchers using the same datasets and 
methodology, with consistent training and test splits. For trustworthiness, the Nigerian 
dataset was collected through an anonymized survey process, ensuring confidentiality and 
data protection. Additionally, cross-validation and hyperparameter tuning further enhance 
the reliability and trustworthiness of the results (Pedregosa et al., 2011).  
 
Ethical Considerations 
All participants in the Nigerian survey were fully informed about the study’s purpose, data 
usage, and their right to withdraw at any time. Regarding confidentiality, participants’ 
identities were not collected or used in the analysis, ensuring that the data was anonymized 
to protect the privacy of the students throughout the study.  
 
 
 
 

INPUT 
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RESULTS 
Data Characteristics 
The Nigerian dataset comprises 440 student records, with a target distribution of grades as 
follows: 
Grade 2 (Low Pass): 35 students (8.0%) 
Grade 3 (Pass): 222 students (50.5%) 
Grade 4 (Distinction): 183 students (41.5%) 
The regression target (Final Score) ranged from 8 to 19, with a mean of 13.73 and standard 
deviation of 3.53. The dataset included the following features: studytime, absences, failures, 
traveltime, total_study_effort, parental_involvement, Medu, Fedu, activities, sex, and age. 
The correlation between avg_early_grade and Final_Score was 0.8419, indicating a strong 
positive relationship. 
 
Classification Performance on Nigerian Data 

The Random Forest Classifier was trained and evaluated using the Nigerian dataset, 
applying SMOTE to address class imbalance. The classification model was tuned using 
GridSearchCV to identify optimal hyperparameters, with the best F1 score achieved being 
0.7747. The model’s test accuracy was 82.95%. A detailed classification report is presented in 
Table 1 below. 

 
Table 1:Model Performance on Nigerian Data 

Grade Precision Recall F1-Score Support 

Grade 2 (Low Pass) 0.67 0.57 0.62 7 

Grade 3 (Pass) 0.84 0.82 0.83 44 

Grade 4 (Distinction) 0.85 0.89 0.87 37 

Accuracy   82.95% 88 

Macro avg 0.78 0.76 0.77 88 

Weighted avg 0.83 0.83 0.83 88 

 
The model showed strong performance in predicting Grade 4 (Distinction), with precision and 
recall of 0.85 and 0.89, respectively. The lowest performance was observed for Grade 2 (Low 
Pass), which had a precision of 0.67 and recall of 0.57. 
 
Regression Model Performance on Nigerian Data 
For the regression task, the model aimed to predict students' final scores (on a 0–20 scale). The 
best R² score achieved during hyperparameter tuning was 0.6696, with the final regression 
model yielding an R² of 0.6923 on the test data. The Mean Absolute Error (MAE) was 1.6007, 
and the Root Mean Squared Error (RMSE) was 1.8652. In Nigerian grade units, the MAE was 
approximately 0.53 grade steps. 
 
Cross-Dataset Transfer Learning 
To assess the generalizability of the model trained on the Portuguese dataset, a cross-dataset 
transfer learning approach was employed, where the Portuguese-trained model was applied 
to the Nigerian dataset. The transfer learning model achieved a test accuracy of 50.91%, which 
is significantly lower than the Nigerian-specific model accuracy of 82.95%. The classification 
report for the transfer model is provided in Table 2. 
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Table 2: Generalization Test from Transfer Learning 
Grade Precision Recall F1-Score Support 

Grade 1 (<5) 0.45 0.50 0.56 5 

Grade 2 (5-9) 0.63 0.71 0.65 35 

Grade 3 (10-14) 0.55 0.65 0.69 222 

Grade 4 (15+) 0.97 0.75 0.70 183 

Accuracy   50.91% 440 

Macro avg 0.64 0.65 0.65 440 

Weighted avg 0.53 0.65 0.65 440 

 
While Grade 4 (15+) showed high precision (0.97) and recall (0.75), the model struggled to 
predict Grade 1 (<5), resulting in low precision and recall for this category. The 50.91% 
accuracy reflects the challenges in transferring the model across culturally and educationally 
different datasets. 
 
The Nigerian model showed promising performance, with an accuracy of 82.95% in predicting 
grade categories and a solid regression result with an R² of 0.6923. However, the Portuguese 
model, when transferred to the Nigerian dataset, showed a much lower accuracy of 50.91%, 
indicating that the model struggles to generalize across datasets from different educational 
systems and cultural contexts. This highlights the importance of local data in developing 
robust predictive models, while also emphasizing the challenges of cross-cultural transfer 
learning. 
 
DISCUSSION 
This study explored the predictive power of study habits, parental involvement, and 
extracurricular activities on academic performance in two different cultural contexts: Portugal 
and Nigeria. The findings demonstrate that both the Portuguese model trained on Portuguese 
data and the Nigerian-specific model provided valuable insights into the predictors of student 
success. Specifically, the Nigerian model achieved an accuracy of 82.95% in predicting grade 
bands and an R² of 0.6923 in regression tasks. The model successfully identified key 
predictors, such as avg_early_grade, age, and absences, with the most important features 
influencing academic performance being early academic grades and study-related behaviors. 
On the other hand, the transfer learning model, where the Portuguese model was applied to 
the Nigerian dataset, yielded a significantly lower accuracy of 50.91%, highlighting the 
difficulties in transferring models across culturally distinct educational systems. 
 
These results directly address the research objectives, which were to examine the role of study 
habits, parental involvement, and extracurricular activities in predicting academic 
performance across two datasets from different educational contexts. Regarding study habits, 
the Nigerian model indicated that total academic time investment (total_study_effort), 
defined as the combined time spent studying and commuting to and from the learning venue, 
was an important predictor of academic performance. This suggests that academic outcomes 
may be shaped not only by direct study time but also by the broader time and energy required 
to access learning opportunities. This finding is consistent with recent studies showing that 
time management, regular study routines, and learning discipline are important predictors of 
academic success (Aljaffer et al., 2024; Fu et al., 2025; Montaño et al., 2026).  
 



Cross-Cultural Prediction of Students’ Academic Performance Using Machine Learning: Evidence from Portugal 

and Nigeria   

 

Tijani R. A., Sobola S. O., DUJOPAS 12 (2c): 148-159, 2026                                                                      156 

 

Parental involvement has also been widely acknowledged as a significant determinant of 
student achievement (Kumah et al., 2024). In both datasets, parental education variables, 
represented by mother’s education level (Medu) and father’s education level (Fedu), 
contributed to the prediction of academic outcomes. This suggests that family background 
and parental support remain relevant to students’ academic development. This finding aligns 
with previous research indicating that parental involvement and educational background can 
influence student achievement, although the strength of this influence may vary across socio-
economic and cultural contexts (Koivuhovi et al., 2025; Kumah et al., 2024; Suleiman et al., 
2024). 
 
The findings also suggest that extracurricular activities, such as sports, clubs, and other non-
academic engagements, may contribute to academic performance by fostering skills such as 
teamwork, discipline, motivation, and time management. The finding that participation in 
extracurricular activities positively correlated with academic performance in both datasets is 
consistent with this body of research (Suthakar & Jeyanthi, 2024; Zarazaga-Peláez et al., 2024). 
The key finding of this study is the cross-cultural comparison between the Portuguese and 
Nigerian datasets, which revealed key cultural and educational system differences. While the 
Portuguese model demonstrated strong predictive power, the transfer of the model to the 
Nigerian dataset resulted in a low accuracy of 50.91%, compared with 82.95% for the Nigerian-
specific model. This suggests that predictive relationships learned in one educational context 
may not transfer effectively to another without contextual adaptation. This contrast may 
reflect differences in cultural norms, educational systems, and the socio-economic 
environments of the two countries. While previous research suggests that some educational 
factors (such as parental involvement) may be universally applicable, this study highlights 
the challenges of applying predictive models trained in one context to another without 
adequate adaptation (Borchers & Pardos, 2025; Yao et al., 2025).   
 
The strong role of early academic performance was also notable. Early grades also emerged 
as an important predictor, particularly for predicting distinction (Grade 4). While this aligns 
with previous research, the significance of early grades as a predictor was notably high in this 
study (Musso et al., 2020; Suleiman et al., 2024). This suggests that predictive models may 
depend heavily on prior performance, which should be considered when interpreting the 
relative influence of behavioral and socio-environmental factors. 
 
In summary, this study confirms the importance of study habits, parental involvement, 
extracurricular activities, and early academic performance in predicting academic 
performance across two different cultural contexts. While the Nigerian-specific model 
achieved high predictive accuracy, the Portuguese model struggled to generalize across 
datasets, underscoring the challenges of applying models trained in one educational context 
to another. These findings contribute valuable insights into cross-cultural generalization of 
educational predictive models and highlight the need for further research to understand how 
cultural and educational system differences impact model performance. 
 
CONCLUSION 
This study has explored the predictive value of study habits, parental involvement, and 
extracurricular activities on student academic performance, comparing two distinct 
educational contexts: Portugal and Nigeria. The findings affirm the importance of these 
factors as significant predictors of academic success, as demonstrated by both the Portuguese-
specific and Nigerian-specific models. The Nigerian model exhibited strong performance with 
an accuracy of 82.95%, emphasizing the critical role of study-related behaviors and parental 
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support in shaping academic outcomes. The regression model also revealed meaningful 
insights, with an R² of 0.6923, indicating a strong fit between early academic performance and 
final exam scores. 
 
However, the transfer learning approach highlighted key challenges in applying a model 
developed in one cultural context to another. While the Portuguese model performed well on 
its native dataset, it showed a much lower accuracy of 50.91% when applied to the Nigerian 
dataset. This discrepancy suggests that the Nigerian educational system, with its unique 
assessment methods and cultural nuances, may not align with the Portuguese model’s 
assumptions and features, emphasizing the need for further adaptation in transfer learning 
across different educational systems. 
 
Overall, this study contributes to the growing body of literature on educational data mining 
and predictive modeling, offering valuable insights into the generalizability of predictive 
models across cultures. It highlights the importance of local data for model accuracy while 
also underlining the complexities involved in transferring knowledge across educational 
contexts. Future work should focus on refining cross-cultural predictive models and exploring 
the underlying factors that contribute to the success or failure of such transfer learning 
methods. 
 

By leveraging study habits, parental involvement, and extracurricular activities, this research 
provides a robust foundation for understanding the key drivers of student success in diverse 
educational settings, offering practical implications for educators, policymakers, and 
researchers alike. Further investigation into the contextual factors affecting educational 
predictions will continue to enhance the development of adaptable, culturally sensitive 
predictive models that can more accurately forecast academic performance across various 
global contexts. 

REFERENCES 
Alamri, L. H., Alotibi, M. S., & Alkadi, D. K. (2021). Predicting student academic performance 

using Support Vector Machine and Random Forest. 2020 3rd International Conference on 
Education Technology Management, 100–107. https://doi.org/10.1145/3446590.3446607.  

Aljaffer, M. A., Almadani, A. H., Aldughaither, A. S., Basfar, A. A., Alghadir, S. M., Alghamdi, 
Y. A., Alhubaysh, B. N., Almayouf, O. A., Alghamdi, S. A., Ahmad, T., & Abdulghani, H. 
M. (2024). The impact of study habits and personal factors on the academic achievement 
performances of medical students. BMC Medical Education, 24, 888. 

Alshanqiti, A., & Namoun, A. (2020). Predicting Student Performance and Its Influential 
Factors Using Hybrid Regression and Multi-Label Classification. IEEE Access, 8, 203827–
203844. https://doi.org/10.1109/ACCESS.2020.3036572 

Borchers, C., & Pardos, Z. A. (2025). Generalizability and Transferability of Course Workload 
Models Across Institutions. Researchgate, 1–31. 

Breiman, L. E. O. (2001). Random Forests. Kluwer Academic Publishers, 45, 5–32. 
Chawla, N. V, Bowyer, K. W., Hall, L. O., & Kegelmeyer, W. P. (2002). SMOTE : Synthetic 

Minority Over-sampling Technique. Journal of Artificial Intelligence Research 16, 16, 321–
357. 

Chek, M. Z. A., Ismail, I. L., Jamal, N., Nariswari, R., & Asrulsani, M. S. (2026). Predicting 
Student Academic Performance with Machine Learning : A Systematic Literature 
Review. INTERNATIONAL JOURNAL OF RESEARCH AND INNOVATION IN SOCIAL 
SCIENCE, X(2454), 72–80. https://doi.org/10.47772/IJRISS 

Costa, A., Moreira, D., Casanova, J., & Azevedo, Â. (2024). Determinants of academic 

https://doi.org/10.1145/3446590.3446607


Cross-Cultural Prediction of Students’ Academic Performance Using Machine Learning: Evidence from Portugal 

and Nigeria   

 

Tijani R. A., Sobola S. O., DUJOPAS 12 (2c): 148-159, 2026                                                                      158 

 

achievement from the middle to secondary school education : A systematic review. In 
Social Psychology of Education (Vol. 27, Issue 6). Springer Netherlands. 
https://doi.org/10.1007/s11218-024-09941-z 

Dabhade, P., Agarwal, R., Alameen, K. P., Fathima, A. T., Sridharan, R., & Gopakumar, G. 
(2021). Materials Today : Proceedings Educational data mining for predicting students ’ 
academic performance using machine learning algorithms. Materials Today: Proceedings, 
xxxx. https://doi.org/10.1016/j.matpr.2021.05.646 

Dimal, R. J. C., & Salva, R. A. (2025). Study Habits and Academic Performance : Basis for the 
Optimization of Guidance and Counseling Programs. Journal of Interdisciplinary 
Perspectives, 3(9), 234–241. 

Fu, Y., Wang, Q., Wang, X., Zhong, H., Chen, J., Fei, H., Yao, Y., & Xiao, Y. (2025). Unlocking 
academic success : the impact of time management on college students ’ study 
engagement. BMC Psycology, 13, 323. 

Iftikhar, A., Huda, N. U., Kaleem, M., Maroof, F., Suleman, K., & Zehra, A. (2024). Student 
Academic Performance Prediction Using Machine Learning Approach Student 
Academic Performance Prediction Using Machine Learning Approach. International 
Journal of Artificial Intelligence and Mathematical Sciences, 3(02), 39–49. 

Islam, F., Krishna, A., Kumar, D., & Kumari, S. (2025). Factors influencing academic 
performance : an empirical study using predictive analytics Factores que influyen en el 
rendimiento académico : Un estudio empírico utilizando análisis predictivos. 
Multidisciplinar, 3(51). https://doi.org/10.62486/agmu202551 

Koivuhovi, S., Kilpi-jakonen, E., Erola, J., & Vainikainen, M. (2025). Research in Social 
Stratification and Mobility Parental involvement in elementary schools and children ’ s 

academic achievement : A longitudinal analysis across educational groups in Finland ☆. 
Research in Social Stratification and Mobility, 95(December 2024), 101007. 
https://doi.org/10.1016/j.rssm.2024.101007 

Kumah, P. K., Baidoo, S. T., & Yusif, H. (2024). Investigating the role of parental involvement 
in enhancing academic performance of tertiary students: evidence from the Kwame 
Nkrumah University of Science and Technology, Kumasi. Cogent Education, 11(1). 
https://doi.org/10.1080/2331186X.2024.2361997 

Kumar, N., Kumar, Y., Khurana, D., Ekta, Kumar, S., & Garg, P. (2025). A Hybrid Ensemble 
Learning Framework for Interpretable Student Performance Prediction Using Academic 
and Extracurricular Factors. 2025 International Conference on Innovations and Emerging 
Technologies In AI &amp; Communication Systems (IETACS), 666–672. 
https://doi.org/10.1109/IETACS68750.2025.11385609 

Li, X., Yu, K., Lee, C., Zhang, S., Mao, L., & Chiang, Y. (2026). Children and Youth Services 
Review Estimating family – individual effects on student academic performance : 
evidence from the China family panel studies ( 2016 – 2020 ). Children and Youth Services 
Review, 180(June 2025), 108685. https://doi.org/10.1016/j.childyouth.2025.108685 

Luo, Z., Mai, J., Feng, C., Kong, D., Liu, J., Ding, Y., & Qi, B. (2024). A Method for Prediction 
and Analysis of Student Performance That Combines Multi-Dimensional Features of 
Time and Space. MDPI, 12. 

Montaño, R. A., Casas, C. J. A., Panes, J. B., & Lazaro, J. M. B. (2026). Study Habits towards 
Academic Performance among College Students. International Journal Of Research And 
Innovation In Social Science (IJRISS), X(11), 844–855. https://doi.org/10.47772/IJRISS 

Musso, M. F., Felipe, C., Hernández, R., & Cascallar, E. C. (2020). Predicting key educational 
outcomes in academic trajectories : a machine-learning approach. Springer, 875–894. 

Namoun, A., & Alshanqiti, A. (2021). applied sciences Predicting Student Performance Using 
Data Mining and Learning Analytics Techniques : A Systematic Literature Review. 
MDPI, 11. 



Cross-Cultural Prediction of Students’ Academic Performance Using Machine Learning: Evidence from Portugal 

and Nigeria   

 

Tijani R. A., Sobola S. O., DUJOPAS 12 (2c): 148-159, 2026                                                                      159 

 

Pedregosa, F., Varoquaux, G., Gramfort, A., Michel, V., Thirion, B., Grisel, O., Blondel, M., 
Prettenhofer, P., Weiss, R., Dubourg, V., Vanderplas, J., Passos, A., Cournapeau, D., 
Brucher, M., Perrot, M., & Duchesnay, É. (2011). Scikit-learn: Machine learning in Python. 
Journal of Machine Learning Research, 12, 2825–2830. 

Safi, R. (2025). International Journal of Current Science Research and Review The Impact of 
Study Habits on Academic performance : A Meta-Analysis Corresponding Author : 
Roohullah Safi Corresponding Author : Roohullah Safi. International Journal of Current 
Science Research and Review, 08(07), 3566–3575. https://doi.org/10.47191/ijcsrr/V8-i7-43 

Samuel-Soma, M. A., Dayupay, J., Ngo-Hoang, D.-L., Oyebode, O. J., Sasan, J. M., Tabuena, 
A. C., Nathaniel G, G., & Adediran, A. (2022). Students. Journal of Optoelectronics Laser, 
41(6), 48–54. 

Suleiman, I. B., Okunade, O. A., & Dada, E. G. (2024). Key factors influencing students ’ 
academic performance. Journal of Electrical Systems and Information Technology. 
https://doi.org/10.1186/s43067-024-00166-w 

Suthakar, N., & Jeyanthi, R. (2024). The Impact of Co-curricular Activities on High School 
Students ’ Holistic Development. International Journal of Social Science Exceptional Research, 
3(6), 94–99. 

Yao, C., Cortez, C., & Yu, R. (2025). Towards Fair and Privacy-Aware Transfer Learning for 
Educational Predictive Modeling: A Case Study on Retention Prediction in Community 
Colleges. ArXiv, 1(1), 1–17. https://doi.org/10.1145/3706468.3706567 

Zarazaga-Peláez, J., Barrachina, V., Gutiérrez-Logroño, A., Villanueva-guerrero, O., Roso-
moliner, A., & Mainer-pardos, E. (2024). Impact of Extracurricular Physical Activity on 
Achievement of the Sustainable Development Goals and Academic Performance : 
Mediating Cognitive , Psychological , and Social Factors. MDPI, 16. 

 
 
 


