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AI as a partner in 
scientific exploration

Wong Limsoon
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Story #1
AI’s aha moment: turn the shape, keep the area!
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My son’s homework

ChatGPT’s 
suggestion

PS * 3  = PQ * 5
  5.5 * 3/5 = PQ
             3.3 = PQ
Perimeter = 2 * 5.5 + 2 * 3.3 = 17.6
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What the AI (ChatGPT) has demonstrated

Mathematical reasoning 

Recognizing relationships 

between area, base, and height

Algebraic manipulation 

Solving for unknown side lengths 

using equations

Geometric understanding 

Switching between ways of 

expressing area

Connecting concepts 

across subfields of 

mathematics (geometry 

and algebra) to solve 

problems
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Story #2
AI vs human insight: When AI knows biology but fumbles reasoning in new 
contexts

5



Wong Limsoon, AI4X, July 2025

Translation initiation site

What makes the second ATG (AUG) the translation initiation site (TIS)?
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Classical / statistical machine learning 
could recognize TIS well enough

… but why these features?
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What ChatGPT said about position -3
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WLS: Is the position -3 important for recognizing translation initiation sites in 

mRNA?

ChatGPT:
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What ChatGPT said about in-frame up-stream ATG
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WLS: Is the number of in-frame up-stream ATG important for predicting 

translation initiation sites in mRNA?

ChatGPT’s initial response: Ribosomes tend to initiate at the first ATG with a 

good context. So, a higher number of in-frame up-stream ATG makes it 

harder to predict TIS

ChatGPT admits after a few rounds of interactions:

This 
part is 
wrong!
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What ChatGPT said about in-frame down-stream TAA, 
TAG, TGA
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WLS: Is the number of in-frame down-stream TAA, TAG, and 
TGA important for recognizing translation initiation sites?

ChatGPT:
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What ChatGPT said about in-frame down-stream CTG, 
GAC, GAG, GCC
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WLS: Is the number of in-frame down-stream CTG, GAC, GAG, and GCC 

important for recognizing translation initiation sites?

ChatGPT’s initial response:

Chat GPT admits after  a few rounds of interactions:

This 
part is 
wrong!
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What ChatGPT has demonstrated

12

Knowledge of translation (e.g. scanning, Kozak, codon bias), but inadequate 

reasoning in explaining their impact on prediction making

ChatGPT summarizes its reasoning mistakes as “modeling bias”:

Knowledge in silos; cannot synthesize across domains
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Story #3
From rote to responsive: AI gets a little more context-smart
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Many students taking classes on machine 

learning or AI cannot answer this question
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On a given test set with 20% negative and 80% positive instances, a classifier C 
achieves 90% sensitivity and 90% precision

What is the likely sensitivity and precision if C is deployed in the real world where 
80% of the population is negative and 20% is positive?

But ChatGPT also could not answer it a 

year ago
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ChatGPT could 
answer this now
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Sensitivity 
specificity 
are both 

preserved
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What ChatGPT has demonstrated
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Quantitative problem solving

Applied performance metrics

Used sensitivity, precision, false positive rate, and specificity to analyze 

effects of class distribution changes

Assumed stable classifier behavior

Sensitivity and false positive rate stay constant from test set to real world

But does it know why?
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Justifications 

provided by 

ChatGPT
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An understated 
crucial assumption!

Perhaps ChatGPT is still unable to prioritize its reasoning well
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Concluding observations

18



Wong Limsoon, AI4X, July 2025

AI as a research partner who …
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Has decent math skills 

Has broad background knowledge

Struggles to integrate across fields

Does not prioritize reasoning well

But it keeps learning
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