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1 Natural Language Processing 
(NLP)

How can it streamline transfer 
credit assessment?



● What is natural language 
processing?

● How does it process textual 
information?

● Which algorithm is our platform 
using?

NLP and Semantic 
Similarity Assessment

Learning outcome 1

Learning outcome 2

AI 
Encoder

Encoding 1

Encoding 2

AI 
Model

Similarity



● How is semantic similarity 
assessed?

● What factors influence the 
outcomes of a semantic similarity 
assessment?

NLP and Semantic 
Similarity Assessment



● Transfer credit assessment strategies and processes

● Challenges of transfer credit assessment

NLP in the Context of Transfer



How can NLP Address Challenges?



2 DataLAB

Who is developing this technology?



RESEARCH
Laboratory in the 
Department of 
Computer Science at 
Lakehead University

Website
datalab.science

Focused
Conducting research 
that can be applied to 
real-world social and 
economic problems

DaTALAB



3 PathWAI

How does a web interface interact 
with AI?  



● Online platform designed to 
support collaborative analysis of 
curricula across programs and 
institutions

● Compares course descriptions and 
learning outcomes by determining 
semantic similarity

● Tool for equivalency analyses and  
pathway development projects 

What is PathwAI?



● PathwAI report presents the 
recommendations from AI

● Detailed report presents the 
finalized decisions after reviewing 
user input

What is PathwAI?



● Inspiration for PathwAI
● Partnership with ONCAT
● Evolution of processing 

speeds over time
● Current iteration

Brief History of PathwaI



4 Transfer Credit Assessment

What are the current challenges?



Transfer 
Credit 

Assessment

Challenges:
● Time-consuming
● Large volumes of information
● No standard protocol for 

comparison
● Potential for subjectivity or bias

PathwAI
● Automation
● Dataset
● Standardized protocol



● Learning outcomes
● Course to course 

comparison
● Semantic similarity

How does PathwAI Evaluate 
Transfer Credit?



How does PathwAI Evaluate Transfer Credit?



LIVE Demonstration

A preview of PathwAI’s current iteration

pathwai.datalab.science

5

http://www.youtube.com/watch?v=HfKZLqKQwBM


● Content Experts (faculty, 
coordinators)

● PathwAI Report
● How does content expert 

evaluation compare to PathwAI 
output?

PathwAI Example



Institution A
(Credits)

Institution B

Content Experts PathwAI Report

 
DEMO 1035

 

DEMO 120
DEMO 109
DEMO 153

1.     DEMO 109
2.     DEMO 120
3.     DEMO 153

 
DEMO 1113

 
DEMO 108

 

1.     DEMO 202
2.     DEMO 108
3.     DEMO 154

 
DEMO 3010

 

DEMO 155
DEMO 206

1.     DEMO 155
2.     DEMO 206
3.     DEMO 104

 
DEMO 3070

 

DEMO 153
DEMO 204

1.     DEMO 109
2.     DEMO 204
3.     DEMO 153

 
DEMO 3711

 

DEMO 156   
DEMO 207
DEMO 251

1.     DEMO 154
2.     DEMO 155
3.     DEMO 156

 
DEMO 4113

 

 
DEMO 210

1.     DEMO 210
2.     DEMO 207
3.     DEMO 255



● PathwAI was able to identify similar course equivalencies 
when compared to the content expert evaluation

● Ability to confirm identified courses and/or identify courses 
not yet considered

How did PathwAI Compare?



6 Current RESEARCH

What is currently being done in this 
field?



● Pawar, A., & Mago, V. (2019). Challenging the 
boundaries of unsupervised learning for semantic 
similarity.

● Heppner, A., Pawar, A., Kivi, D., & Mago, V. (2019). 
Automating articulation: Applying natural language 
processing to post-secondary credit transfer.

● Chandrasekaran, D., & Mago, V. (2021). Comparative 
analysis of word embeddings in assessing semantic 
similarity of complex sentences.

● Chandrasekaran, D., & Mago, V. (2022). Automating 
Transfer Credit Assessment in Student Mobility- A 
Natural Language Processing-based Approach.

Research



● Facilitating learning outcome assessment- development of new datasets and analysis 
of pre-trained language models

● Open-source project that is currently under peer review

● Develops two novel learning outcome datasets and analyzes the results of multiple AI 
models as well as multiple readability measures

Research



● Collectively, these studies represent a foundation for future 
research that will further investigate, explore, and enhance 
the relationship between artificial intelligence (AI) and 
postsecondary transfer

● Research using the PathwAI platform continues to be 
conducted with exciting insights and developments 

RESEARCH



● Liu, Y., Ott, M., Goyal, N., Du, J., Joshi, M., Chen, D., ... & Stoyanov, V. (2019). Roberta: A robustly optimized 
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● Heppner, A., Pawar, A., Kivi, D., & Mago, V. (2019). Automating articulation: Applying natural language 
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similarity of complex sentences.
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Natural Language Processing-based Approach.
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Thank YOU
Do you have any questions?

{afisher3, kkainula, vmago}@lakeheadu.ca

datalab.science
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