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The Data Challenge in Educational Research

Privacy Barriers

GDPR and data protection 

regulations restrict collection, 

storage, and sharing of student data 

across institutions and borders.

Data Scarcity

Predictive models use small samples. 

Insufficient data limits scalability and 

generalisability of research.

Quality & Bias

Incomplete datasets, collection 

biases, and class imbalances 

undermine the validity of educational 

models and interventions.

Synthetic data generation offers a promising path to address these interconnected challenges.



Privacy → Anonymisation?



When 'Anonymous’ is still you
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Different forms of anonymisation
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What is Synthetic Data?
Artificially generated data that mimics real-world data while 

preserving statistical properties.



The Spectrum of Synthetic Data
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Synthetic Data for

Privacy Preservation
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Synthetic Data for

Performance & Scalability



Artificial Students that 
resemble actual 
students?

Tabular and time-series perspective*
Khalil, M., Vadiee, F., Shakya, R., & Liu, Q. (2025). Creating artificial students that never existed: Leveraging large language models and CTGANs
for synthetic data generation. In Proceedings of the 15th International Learning Analytics and Knowledge Conference (pp. 439-450).



Comparison of Real and Synthetic Data for Dataset B2



Implications for Educational Research

Open science at scale
Publish privacy-safe synthetic versions of confidential educational datasets

Cross-border collaboration
Share data across jurisdictions without violating GDPR or local regulations

Data augmentation
Address class imbalance and data scarcity for building robust LA models

Reproducible research
Enable replication studies with synthetic benchmarks when real data cannot be shared



Liu, Q., Khalil, M., Jovanovic, J., & Shakya, R. (2024). Scaling While Privacy Preserving. LAK’24.



Limitations
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Challenge:

Synthetic-
trained models 
Collapse
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