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•Educational Data Mining
� A brief idea of the development in the past decades

•The “FATE” of AI and Higher Education
� An overview of the definition of AI ethics in higher education
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EDM
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EDM: Motivation

•Live tracking of student performance is important
� Short terms, intense schedule, a small issue may contribute to a fail

•Availability of the sources
� More data available online, easier for analytics
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EDM: A Survey

•About 260 studies were conducted during the past two 
decades

•Main Research Questions:
� (1) Major factors highly affecting student performance prediction
� (2) Kinds of data mining techniques including prediction and feature 

selection algorithms
� (3) Frequently used data mining tools (less focused today)
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EDM: Preliminary

•Prediction of grades, or Pass / Fail?
� Even can predict grades, pass / fail should be the one to consider
� Curve grading, P/F rather absolute
� Purpose of the study - help those who struggle (may not be 

disclosed to students)
•Can still use regression models?
� Regression → The likelihood of Pass / Fail
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EDM: Main Topics
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EDM: Main Topics
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EDM: Datasets

MOOC Dataset: Students’ interactions with learning materials and 
activity logs
Hellenic Open University Dataset: Students’ assignment scores
OULAD Dataset: Details of learning resources and sum of clicks 
performed by students during their course
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EDM: MOOC Datasets

MOOC Dataset: Students’ interactions with learning materials and 
activity logs
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EDM: HOUD Datasets

Hellenic Open University Dataset: Students’ assignment scores

In details: 354 graduate and postgraduate students’ records
• Academic performances (grades, assessment scores)
• Demographic records (ages, gender, marital status, jobs, 

number of children)
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EDM: OULAD Datasets

OULAD Dataset: Details of learning resources and sum of clicks 
performed by students during their course
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EDM: Models

Decision Tree: a very old model, but already good enough
• Model that most of the studies applied, even dated to recent years
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EDM: Decision Tree



15

EDM: Decision Tree
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EDM: Decision Tree
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EDM: Decision Tree

Major Attributes: Academic performance, demographic infos, 
behavior features
• Combinations of many different factors - random forest

• But the result really ‘Okay’? - Gender, Ethnicity, … (Ethics concerns)
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EDM: Models

• Artificial Neural Network for automated optimization
• Any popular models - you name it, the survey got it
• Performance not outstanding however
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EDM: Attributes

● Even the same attribute may mean different things under 
different settings - Attendance situation in traditional / online 
classroom

● Most popular attributes: (1) Previous performance / mid-term 
performance, (2) Attendance rates, (3) Demographic attributes
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EDM: Discussion

As expected: ANN took the trend.
Will there be a need to apply advanced models (LLM, 
Multi-Graph, etc.)?



21

EDM: Discussion

As expected: ANN took the trend.
Will there be a need to apply advanced models (LLM, 
Multi-Graph, etc.)?
• Might NOT be the case:
� Small application settings (traditional classes, different subjects 

or even professors count), may be good in online platform though 
(thousands of learners for a single course, good for 
self-evaluation)

� The original purpose: Pass or fail, not complex predictions
� Threshold should be low: any possibility of fail should pay 

enough attention!
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FATE
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FATE: Motivation

•AI is unavoidable: finds its place anywhere that may require even a touch of logic 
and automation

•Education structure, however, remains largely unchanged
•How to properly use the new techniques in the traditional settings?
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FATE: Motivation

•FATE is holistic enough for explaining AI ethics.
� Fairness: impartiality and honesty, conforming to established rules, and being 

of average and acceptable quality
� Accountability: quality or state of being accountable (answerable and 

explainable)
� Transparency: the quality or state of being transparent (readily understood, 

accessibility of information)
� Ethics: a set of moral values, principles of conduct, and consciousness of 

moral values.
•BUT WAIT…Dictionary definition lack a focused lens on AI and higher 
education!
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FATE: Purpose of Study

•What definitions of FATE have been discussed in studies 
covering AI and higher educations?

•How is FATE investigated in studies covering AI and 
higher education?
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FATE: Paper Selection

Keyword search in article 
database

Major screening criteria:review 
articles focusing on the role of AI 
or data science in higher 
education.

Finally: whether contains RQs
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FATE: Paper Selection

Interesting (but not surprising) finding: 2022 has a sudden surge of 
publication. Also: title dominated by “fairness” and “ethic”
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FATE: Protocol
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FATE: Findings

Definitions noted in articles
• Fairness is the most examined term
• Descriptive definitions much preferred
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FATE: Findings

Definitions noted in articles - Fairness
• Descriptive:
� Key emphasis: surrounding database and algorithmic bias 

towards certain group (gender, race)
� The unfair practices: the system founded on unfair processes and 

data
� Various data mitigation and fairness literacy approaches also 

provided
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FATE: Findings

Definitions noted in articles - Fairness
• Technical:
� Often captured during data handling or modeling stages 

(statistical)
� Focuses on implementations: e.g. whether classifiers satisfying 

equal opportunity
� Terms defined in different stages: preexisting bias, technical bias, 

emergent bias
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FATE: Findings

Definitions noted in articles - Accountability
• Descriptive:
� Mainly the set of preventative or mitigation strategies that make 

owners, designers, or users of AI algorithms held responsible
� Upon taking responsibility, clear decision making procedure will be 

available (accountability)
� Humans are the ones to make decisions, not AI
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FATE: Findings

Definitions noted in articles - Transparency
• Descriptive:
� High-level: making institutional policies and their motives and 

outcomes transparent
� Low-level: algorithms used for teaching AI or utilizing AI in higher 

education should become transparent to their users
� Existing policies can be a template: e.g. Europe’s General Data 

Protection Regulation
� Difficult when big data involved
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FATE: Findings

Definitions noted in articles - Transparency
• Technical:
� Considered during model design stage: to make black-box models 

more transparent
� Possible solution: Hybrid model combining neural network and a 

feature-based model
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FATE: Findings

Definitions noted in articles - Ethics
Least noted term - relatively broader and also an umbrella term of the 
whole review studies
• Descriptive:
� As a broader term, it concerns an array of factors: moral 

philosophy, use of robotics to human autonomy, computational 
approaches

� In general, benefits should outweigh its risks
� Benefits and risks should be distributed equally regarding the 

previous terms
(Technical rather general and omitted here)
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FATE: Findings

Selected studies of FATE investigated
• Two types of studies: quantitative (empirical) and qualitative 

(literature review, interviews)
• Fairness continues to take the lead, ethics also in this time
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FATE: Findings

Highlighted studies - Fairness
• Qualitative:
� Mashhadi et al, 2022 - survey on six open-source tools for AI in 

education
• Quantitative:
� Shulner-Tal et al, 2023 - how to collect data fairly via an online 

between-subject experiment when a simulated AI-based 
recruitment decision-support system is used.
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FATE: Findings

Highlighted studies - Accountability
• Qualitative:
� Beerkens, 2022 - potential and quality assurance best practices 

for employing big data in education
� Bearman et al, 2022 - a literature review to find key three 

research foci that need to be addressed: 1. language of AI, 2. 
issues of accountability and labo, 3. the implications for teaching 
and learning contexts beyond single innovations.
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FATE: Findings

Highlighted studies - Transparency
• Quantitative:
� Sosnovsky and Brusilovsky, 2015 - using top-based 

personalization for adaptive educational systems to enhance 
transparency
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FATE: Findings

Highlighted studies - Ethics
• Qualitative:
� Tenório et al, 2023 - a bibliometric review (but still qualitative 

literature review) of studies concerning the AI literacy field. Needs 
more international collaborations.

• Quantitative:
� Williams et al, 2020 - experimental ethics-based curricular module 

for an undergraduate course on Robot Ethics.
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FATE: Some Thoughts

• Limitation: we only consider studies with contextualized FATE on AI and 
higher education contexts, may need to examine FATE on each topic.

• Some studies that briefly touch the FATE terms should also be looked at
• Scarcity of work done on accountability and transparency, too generalized 

terms of ethics - more to explore
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