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Trustworthy AI
Privacy, Security, Robustness, Fairness, Explainability, 

Interpretability, Watermarking, Accountability, Policy, etc.

Machine Learning

● Foundation 
models

● Semi-supervised 
learning

● Online learning
● Self-supervised 

learning
● Meta learning
● Contrastive 

learning
● Federated 

Learning
● Hyperbolic 

embedding

Social Computing

● Big data
● Data mining
● Social 

recommender 
systems

● Social media 
analysis

● Social network 
analysis

● Graph 
algorithms

● Community 
search

Natural Language 
Processing (NLP)

● Large language 
model (LLM)

● Sentiment analysis
● Summarization
● Translation
● Language models
● Speech Language 

Models
● Multilingual 

modeling
● Fact-checking
● Watermarking in 

LLMs

Graph Neural 
Networks (GNN) & 

AI for Science

● Heterogeneous 
GNN

● Knowledge graph
● Bioinformatics

● AI for science
● Gastric cancer 

diagnosis and 
prediction

● Bioinformatics
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Machine Learning

1. Pretrain Model for Crystal Property Prediction, AAAI 2024
2. Hyperbolic Efficient Transformer, KDD 2024
3. Geometric View of Soft Decorrelation in Self-Supervised 

Learning, KDD 2024
4. Hyperbolic Temporal Network Embedding Learning, TKDE 

2023
5. Meta-Learning with Motif-based Task Augmentation for 

Few-Shot Molecular Property Prediction, IJCAI 2023

Social Computing

1. Hierarchical Hyperbolic Product Quantization, AAAI 2024
2. Deep Structural Knowledge Exploration, AAAI 2024
3. Influential Exemplar Replay for  Incremental Learning in 

Recommender Systems, AAAI 2024
4. Shopping Trajectory Representation Learning, KDD 2024
5. Mitigating the Popularity Bias of Graph Collaborative 

Filtering, NeurIPS 2023

NLP

1. Entropy-based Text Watermarking Detection, ACL 2024
2. Unforgeable Publicly Verifiable Watermark for Large 

Language Models, ICLR 2024
3. Improving Open Relation Extraction With Search 

Documents, TKDE 2024
4. Knowledge Graph Entity Typing, NAACL 2024
5. Continuous Rationale Extraction for Relation Extraction, 

SIGIR 2023
6. Multimodal Relation Extraction, ACL 2023

Graphs

1. Long-Tail Distribution Issues in GNN, TKDE 2024
2. Empowering Graph Neural Networks with Expected Model 

Change Maximization, NeurIPS 2023
3. Optimal Block-wise Asymmetric Graph Construction for 

Graph-based Semi-supervised Learning,  NeurIPS 2023
4. Bipartite Graph Convolutional Hashing, WebConf 2023
5. Contrastive Cross-scale Graph Knowledge Synergy, KDD 

2023
6. Doubly Stochastic Graph-based Non-autoregressive 

Reaction Prediction, IJCAI 2023

https://dblp.org/db/conf/kdd/kdd2022.html#ZhangZSKK22
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Traditional 
Assessment and 
Its Challenges

01
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11
https://www.diplomasandtranscripts.com/fake-college-transcripts.html

Challenges

● Accuracy and Errors
● Standardization
● Timeliness
● Access and Privacy
● Transfer of Credits
● Fraud and 

Misinterpretation
● Others…

https://www.diplomasandtranscripts.com/fake-college-transcripts.html


Missing Qualities to Track
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● Personal Growth
● Critical Thinking and Problem Solving
● Collaboration and Teamwork
● Communication Skills
● Cultural Competency and Global Perspective
● Motivation and Engagement
● Ethical Judgement and Integrity
● Self-Assessment and Metacognition
● And more…



Triangle of Success
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“Is there any way I 
can get an intelligent 
e-portfolio instead of 

my transcript?”

14



15

Writing and editing support   

Skill and competency mapping

Content organization and structuring

Visual design and layout

Feedback and assessment

Multimedia support

Interactive tutorials

Progress tracking

Collaboration features



The 4th Industrial Revolution

16
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AI



Who Are the Stakeholders?
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Teachers

Students

Parents

Administrators

Government Officials

Technology Developers

● Innovating pedagogy with AI 
in teaching and assessment

● Learning new skills and adapting 
to a changing landscape

● Supporting and adapting to 
students’ needs

● Keeping institutions at the 
forefront of academic innovations

● Developing policies that support the 
education and innovation sector

● Developing technology that 
solves real-world problems



19https://www.linkedin.com/pulse/triangle-success-howlader-itil-ceh-rhce-mcse-ccnp-vcp-ocp/

https://www.linkedin.com/pulse/triangle-success-howlader-itil-ceh-rhce-mcse-ccnp-vcp-ocp/


Knowledge Transmission
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● Design Learning 
Objectives

● Curriculum Development
● Outcome-based Approach
● Automated and 

Personalized Content 
Generation

● Multimedia Content 
Creation

● Content Curation and 
Personalization

● Multilingual and 
Accessibility Support

● Flipped-classroom
● Hybrid Learning
● Peer Learning
● Active Learning
● Project-based Learning
● Problem-based Learning
● Experiential Learning
● Case-based Learning
● Intelligent Classroom 

Assistants
● Multimodal Learning 

Experiences

● Formative, Summative, 
Diagnostic Assessment

● Performance-based 
Assessment

● Self, Peer, Authentic, 
Portfolio, and Ipsative 
Assessment

● Criterion-based and 
Norm-based Assessment

● Automated Grading 
/Feedback

● Learning Analytics and 
Insights

Content Creation   Pedagogy Delivery Assessment Methods



Where Did We Start?
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Foundational Principles

“Assessment and Classroom Learning” 
(1998) - Paul Black and Dylan William 

➔ Assessment as a feedback loop

1. Teachers gather evidence through activities, 
questions, and discussions.

2. They use this evidence to adjust their teaching 
strategies.

3. Students receive specific, actionable feedback that 
helps them understand how to improve.



Where Did We Start?
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Foundational Principles

“Formative Assessment and the Design of 
Instructional Systems” 
(1989) - D. Royce Sadler

● Formative assessment is not a one-time event but a 
continuous and iterative process. 

● Assessment as a teacher-driven activity should be 
learner-centered, feedback alone is insufficient 
unless students are able to use it effectively.



Why Change?

23

1. Overemphasis on lower-order thinking skills.
Knowledge (recall of facts) over Comprehension (basic understanding).

2.    Standardization vs. Individualization
Treating all students as if they learn the same way and progress at the same pace.

3.    Limited Insight Into Student Understanding
Limitations of assessing how students evaluate, apply, and analyze information in 
real-world settings.

"Taxonomy of Educational Objectives: The Classification of Educational Goals," Benjamin Bloom (1956)



Weaknesses In the Standard Assessment Paradigm (SAP)

24

1. Assessment design is time-consuming and 
only one of a teacher’s responsibilities.

2.      Assessments only view a snapshot of what 
a student can do at a single point in time.

3. One-size-fits all approach may introduce 
unintended biases into assessment.

4. Assessments can be inauthentic as they 
don’t include real-world contexts.

5. Assessments can be antiquated and 
assessing skills becoming obsolete.
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AI Applied to Bloom’s Taxonomy

AI: Not competent
Key actions: Recognizing, discussing, explaining meaning behind info

AI: Highly competent
Key actions: Retrieving info (facts, dates, definitions, answers)

AI: Somewhat competent
Key actions: Using information in new contexts to predict, 
interpret, solve for, execute, or implement.

AI: Highly competent 
Key actions: Identifying trends, differentiating, 
comparing, relating, and questioning.

AI: Minimally competent 
Key actions: Making a judgment, critiquing, depending, or 
providing an informed opinion.

AI: Somewhat competent 
Key actions: Producing, designing, assembling, 
constructing, formulating.

https://www.gettingsmart.com/2023/10/31/the-cognitive-dance-of-ai/



Milestones
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1970s
Early Automation and 
Intelligent Tutors

● 1970: SCHOLAR, the first Intelligent 
Tutoring System

● 1977: BIP (Stanford) and Wumpus (MIT) 
advanced tutoring systems

1980s-1990s
Assessment Automation

● Cambridge Assessment explored 
computer-based assessment 
technology

● Development of assessment engines 
for word processing, spreadsheets, 
and databases

2000s-2010s
Adaptive Learning and 
Advanced Analytics

● Automated marking systems, 
simulation-based assessments

● Data mining student databases, adaptive 
learning systems to prescribe solutions 
according to student behaviour

2020s
Advanced AI Integration

● AI tools beat humans in some 
forms of assessment

● Large number of institutions 
implement machine learning into 
their operations



ChatGPT in 1998?
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➔ 1998: AutoTutor was 
developed by the University 
of Memphis 

➔ Addressed the chief challenges in 
AI system:
◆ (a) inherent complexities of 

natural language processing
◆ (b) unconstrained, 

open-ended nature of world 
knowledge

◆ (c) lack of research on 
lengthy threads of 
connected discourse 

Nye, B.D., Graesser, A.C. & Hu, X. AutoTutor and Family: A Review of 17 Years of Natural Language Tutoring. Int J Artif Intell Educ 24, 427–469 
(2014). https://doi.org/10.1007/s40593-014-0029-5



AI Chatbots for Education are a WIP
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➔ 2016: Georgia Tech 
launched AI-powered 
teaching assistant “Jill 
Watson” based on on 
IBM Watson

➔ Trained on 40,000 student 
forum posts to answer 
course-related questions

Jill Watson and AskJill: AI-Powered Q&A Agents. Dalton Bassett, Peter Carragher, Sona Jain, Vrinda Nandan, Sanjeev Rao, Saloni Shah, Harsh Sikka, 
Karan Taneja, Ashok Goel Design & Intelligence Laboratory, School of Interactive Computing, Georgia Institute of Technology.



Bots Fact-Checking Bots

29

Jill Watson: Empowering Learners and Teachers with Virtual Teaching Assistant. Pratyusha Maiti, Sandeep Kakar, Karan Taneja, Sanjeev Rao, Pranav Guruprasad, Rob Lindgren, Gina Nguyen, Alekhya Nandula, Aiden Zhao, Ashok Goel. Design & 
Intelligence Laboratory, School of Interactive Computing, Georgia Institute of Technology.



Global Tech + Local Contexts

30

➔ Now, Jill Watson is integrated 
with ChatGPT.

➔ Jill Watson surpasses 
OpenAI-Assistants in both 
accuracy and safety by offering:
◆ Higher proportion of correct 

answers
◆ Fewer wrong or irrelevant answers
◆ Avoiding harmful questions using 

“I don’t know”

Power of huge LLMs (GPT) Knowledge of local 
information sources

Greater accuracy and 
usability for teachers and 

students

Criteria Jill Watson OpenAI

Correct Answers 78.7% 30.7%

Harmful Failures 2.7% 14.4%

Retrieval Failures 43.2% 68.3%

IDK Response to 
Toxic Prompts 98% 68%

Jill Watson: Empowering Learners and Teachers with Virtual Teaching Assistant. Pratyusha Maiti, Sandeep Kakar, Karan 
Taneja, Sanjeev Rao, Pranav Guruprasad, Rob Lindgren, Gina Nguyen, Alekhya Nandula, Aiden Zhao, Ashok Goel. Design 
& Intelligence Laboratory, School of Interactive Computing, Georgia Institute of Technology.



How Does AI and 
Learning Analytics 
Meet Assessment 
Challenges?

02

31



Knowledge Transmission
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● Design Learning Objectives
● Curriculum Development
● Outcome-based Approach
● Automated and 

Personalized Content 
Generation

● Multimedia Content 
Creation

● Content Curation and 
Personalization

● Multilingual and 
Accessibility Support

● Flipped-classroom
● Hybrid Learning
● Peer Learning
● Active Learning
● Project-based Learning
● Problem-based Learning
● Experiential Learning
● Case-based Learning
● Intelligent Classroom 

Assistants
● Multimodal Learning 

Experiences

● Formative, Summative, 
Diagnostic Assessment

● Performance-based 
Assessment

● Self, Peer, Authentic, Portfolio, 
and Ipsative Assessment

● Criterion-based and 
Norm-based Assessment

● Automated Grading /Feedback
● Learning Analytics and Insights

Content Creation   Pedagogy Delivery Assessment Methods



Reduces Time and Effort
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➔ Current LLM models lack the specificity 
of human feedback to aid in manuscript 
review, but are still considered generally 
helpful.

https://www.nature.com/articles/d41586-024-02989-z



Personalization
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➔ Correctly predicted course 
outcomes 80% of the time

➔ Predicted a student’s final grade in 
a course with 60%-70% accuracy 
by week two of the semester

➔ Identified 16,000 students 
statistically at risk for failing by 
the second week of the semester.https://edu.google.com/why-google/customer-stories/ivytech-gcp/



Scalability
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A large number of studies 
have identified scalability 
benefits to incorporating 
learning analytics, including 
benefits relating to:

➔ Cost-effectiveness

➔ Operational efficiency

➔ Report generation

➔ Course completion

➔ Auto-grading



Scalability
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➔ 25% improvement in 
personalization and adaptability. 

➔ 40% reduction in errors of 
content management and admin 
tasks

When integrating AI with 
educational platforms, one study 
found:

https://www.mdpi.com/2073-431X/12/11/223



Adaptive Learning

37

➔ AI improved student’s grades 
by analyzing affective and 
cognitive factors

➔ Students without the adaptive 
learning model were more likely 
to give up

➔ Adapts to abilities: the 
cognitive and affective mode 
kept the high achievers at the 
higher knowledge level, while 
helping the low achievers make 
progress.

https://www.sciencedirect.com/science/article/pii/S2666920X20300035?via%3Dihub#sec5



Identifies Hidden Issues 
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“Our method [chose] an 
accurate intervention for 
more than 80% of the 
time in the simulations 
before the students 
begin an activity.”

➔ Useful in large classes

➔ Complement to 
self-paced learning



Fairness

39

Mashhadi, Afra et al. “A Case Study of Integrating Fairness Visualization Tools in Machine Learning Education.” CHI Conference on 
Human Factors in Computing Systems Extended Abstracts (2022) https://dl.acm.org/doi/10.1145/3491101.3503568

➔ Developing fair AI 
assessment tools in the 
future requires educators to 
emphasize machine learning 
fairness for student 
developers today  

➔ Tools enabling students to 
visualize, quantify and 
explore algorithmic biases



Bias
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➔ Developing student-led strategies 
for incorporating AI in learning 
methodology to avoid bias. 



Objectivity
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Smart Sparrow digital 
learning platform

Learning analytics dashboards 
integrated with LMS or 
administrative tools provide data 
that helps:

➔ Identify trends in student 
activities and performance

➔ Track student engagement

➔ Identify essential/inessential 
teaching materials and lessons

➔ Provide justification for 
subjective decision-making

https://www.smartsparrow.com/


Accreditation
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Use of AI

● Analyze curriculum and assess 
alignment 

● Provide detailed reports on areas 
of compliance

● Suggest areas of improvement

● Use predictive analytics for 
predicting future outcomes

Benefits

● Reduce administrative burden 

● Automate manual filing to 
stay compliant with industry 
regulations

● Reduce human bias during 
evaluation 



Enhancing Assessment with Learning Analytics

43



Enhancing Assessment with Learning Analytics

44

Automated
It’s done

Prescriptive Analytics
What should I do?

Predictive Analytics
What will happen?

Diagnostic Analytics
Why did it happen?

Standardized Data

Descriptive Analytics
What happened? How do I compare?

Ordered Data

Data

Adaptive learning, etc.

Recommendation engines, etc.

Predictive models, intervention 
management,  

Data exploration tools, 
processes, etc. 

Dashboards, 
benchmarking, etc.

Data warehouse, 
data stores

Data connectorsExperimentation

Awareness

Organization 
Support

Organizational 
Transformation

Sector 
Transformation



Learning Analytics for Institutions
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➔ Civitas Learning gives academic 
institutions a complete picture of 
their students

➔ Looks at various factors: academic, 
behavioral, engagement, financial data, 
and more to generate predictions for 
success 

➔ Persistence predictions and 
AI-targeted interventions led to a 34% 
boost in graduation rates for one 
college.



Developing AI 
Software for 
Education

03

46



What are the 
potential pitfalls 
of using AI in 
learning and 
assessment?

47



No Shortage of AI-Powered EdTech Tools

48

Research Tools

Lesson Planning

Content Delivery

AI Tutors/Assistants

Assessment

Learning Analytics



Adoption Among Teachers is Increasing

49
Source: 2024 AI Index Report, Stanford University



Current Trends in Using AI Tools
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● Design Learning Objectives
● Curriculum Development
● Outcome-based Approach
● Automated and 

Personalized Content 
Generation

● Multimedia Content 
Creation

● Content Curation and 
Personalization

● Multilingual and 
Accessibility Support

● Flipped-classroom
● Hybrid Learning
● Peer Learning
● Active Learning
● Project-based Learning
● Problem-based Learning
● Experiential Learning
● Case-based Learning
● Intelligent Classroom 

Assistants
● Multimodal Learning 

Experiences

● Formative, Summative, 
Diagnostic Assessment

● Performance-based 
Assessment

● Self, Peer, Authentic, Portfolio, 
and Ipsative Assessment

● Criterion-based and 
Norm-based Assessment

● Automated Grading /Feedback
● Learning Analytics and Insights

Content Creation   Pedagogy Delivery Assessment Methods



Academic Integrity
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Student Perspective

“What are the key areas of focus 
and concern for Gen AI?”

1. Academic integrity (54%)
2. Self-assessment (22%)
3. Immediate and diverse 

feedback (13%)

Xia, Q., Weng, X., Ouyang, F. et al. A scoping review on how generative artificial intelligence transforms assessment in higher education. Int J Educ Technol High Educ 21, 40 (2024). https://doi.org/10.1186/s41239-024-00468-z



Balanced Assessment
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Xia, Q., Weng, X., Ouyang, F. et al. A scoping review on how generative artificial intelligence transforms assessment in higher education. Int J Educ Technol High Educ 21, 40 (2024). https://doi.org/10.1186/s41239-024-00468-z

Teacher Perspective: 

“What are the key areas of focus 
and concern for Gen AI?”

1. Balancing GenAI and human 
assessment (26%)

2. Diverse and innovative 
assessment (22%)

3. Teacher assessment literacy 
(22%)



Disrupting Assessment
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Xia, Q., Weng, X., Ouyang, F. et al. A scoping review on how generative artificial intelligence transforms assessment in higher education. Int J Educ Technol High Educ 21, 40 (2024). https://doi.org/10.1186/s41239-024-00468-z

Institutional Perspective: 

“What are the key areas of focus 
and concern for Gen AI?”

1. Disrupting traditional 
assessment methods (43%)

2. New literacy and professional 
development (27%)

3. Redesigning assessment 
policies (15%)



1.

How Should We Address These Challenges?

54

Establish and enforce 
clear guidelines for AI 
usage.

Perkins, Mike, et al. "Navigating the generative AI era: Introducing the AI assessment scale for ethical GenAI assessment." arXiv 
preprint arXiv:2312.07086 (2023).



Developing AI Software for Education
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VeriGuide™ is an AI-powered plagiarism 
detection system that can detect human 
plagiarism and AI-generated content.

Use Cases
1. Universities: Plagiarism Detection, Standardization
2. Publishers: Editorial Standards, Automate Reviews
3. Legal Services: Intellectual Property, Doc Originality

Key Features
1. 🌐  Text Similarity Detection
2. 🤖  AI Writing Detection
3. 📊  Readability Score for Assessment
4. 🗣  Chinese Language Capabilities



2.

How Should We Address These Challenges?

56

Use AI to enhance 
teaching, not replace 
human interaction.



Developing AI Software for Education
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The AI-Served Assessment Platform 
(ASAP) helpers teachers analyze multimedia 
teaching materials for better performance.

Use Cases
1. Teachers: Improve Lesson Delivery, Evaluate 

Student Progress, Automate Content Generation
2. Universities: Review Teacher Performance, Analyze 

Teaching and Student Activity

Key Features
1. 📊 Powerful AI Analytics for Text, Audio, Video
2. 🔄 Auto Q&A Generation from Teaching Content
3. 📹 AI Video Analysis with Performance Feedback
4. 🎙 Auto-Transcripts and Keyword Identification
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https://docs.google.com/file/d/1oB_87yr3Xl-x4GWVwQlsxDogwiLkjNLa/preview


3.

How Should We Address These Challenges?

59

Equip teachers with the 
knowledge and resources 
needed to prepare 
students for new 
assessment styles and an 
evolving job market.



Developing AI Software for Education
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Tellus is an AI interview and assessment 
platform built for enhancing teaching, 
facilitating self-learning, and supporting 
institutions.

Use Cases
1. Teachers: Verbal Assessments, Lesson Feedback
2. Students: Interview Training, Career Prep
3. Institutions: Admissions Screening

Key Features
1. 🤖  AI-Powered, Customizable Assessments
2. 💬  ChatGPT Integration
3. 📊  Comprehensive Analytics and Reporting
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https://docs.google.com/file/d/11NEqW-wyG8PNEl--GhbnHg89WqKie11i/preview


4.

How Should We Address These Challenges?

62

Equip teachers with the 
knowledge and resources 
needed to prepare 
students for new 
assessment styles and an 
evolving job market.



Developing AI Software for Education
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User options & 
adjustments Text 

input

Feedback 
& 

Statistics

Automated essay grader 
assists teachers in providing 
comprehensive feedback with 
its interactive feedback display.

It also supports customized 
rubric generation for 
assessments.

Key Features
1. 🎛  Customizable rubrics
2. 💬  Detailed feedback
3. 🪄  One-click acceptance of 

replacement suggestions
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https://docs.google.com/file/d/1TMR6iEZVIPBCzBLfLUn7x-8MvcqgGxbn/preview


Industry Leaders Are Betting on AI
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Released to 70,000+ 
students globally.

➔ 75% of respondents say 
the tools are helpful or 
very helpful to their 
studies.



Key Takeaways
04

66
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Food For Thought

AI Index Report 2023 – Artificial Intelligence Index, Stanford.edu. Available at: https://aiindex.stanford.edu/report/

Industry is 
leading the way.

How is this historical shift 
shaping the future 
impact of AI in education?



Recap of Challenges

68

1.     Assessment design is time-consuming and only one of a teacher’s responsibilities.

2. Assessments only view a snapshot of what a student can do at a single point in time.

3. One-size-fits all approach may introduce unintended biases into assessment.

4. Assessments can be inauthentic as they don’t include real-world contexts.

5. Assessments can be antiquated and assessing skills becoming obsolete.



Final Thoughts
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● AI has revolutionary potential for personalizing learning experiences.

● Quality in assessment evolves with each iteration.

● Establish and enforce AI usage guidelines.

● Use AI to enhance content creation, pedagogy, and assessment, not 

replace human interactions.



Concluding Remarks
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● AI has revolutionary potential for personalizing learning experiences.

● Quality in assessment evolves with each iteration.

● Use AI to enhance content creation, pedagogy, and assessment, not 

to replace human interactions.

● Human-in-the-Loop matters!



Final Thoughts
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AI Assessment with learning analytics would be 

continuous, timely, personalized, adaptive, scalable, 

objective, fair, unbiased, multi-facets, private, secured, 

cost-effective, etc. leading to successful learners, 

educators, and institutions!



“Education is not the 
filling of a pail, but the 

lighting of a fire."

William Butler Yeats
20th-Century Irish Poet and Writer

72



Thank you!
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Website: keep.edu.hk
Email: info@keep.edu.hk

Scan the QR code to learn more about KEEP’s AI solutions.

Email me at: 
irwinking@gmail.com

mailto:info@keep.edu.hk


scan
for

more

Join the International Neural 
Network Society 

Computational, perceptual, and brain-inspired since 1987  

Discounts for IJCNN & OA to Neural Networks

Exploring NNs in hardware, software and wetware

Nurturing and investing in young talent

Your gateway to Neural Networks excellence
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