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When It Comes to Critical
Thinking, AI Flunks the

Test
Large language models fail to live up to

the hype.
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t has been almost 70 years since the term “artificial intelligence” was coined

at a 1956 Dartmouth College summer workshop. The conference was

convened by the mathematician John McCarthy, who announced that it

would “proceed on the basis of the conjecture that every aspect of learning or any

other feature of intelligence can be so precisely described that a machine can be

made to simulate it.”

Ever since, AI enthusiasts have chronically overpromised and underdelivered. In

1965, Herbert A. Simon, a Nobel laureate in economics and a winner of the Turing

Award (“the Nobel Prize of computing”), predicted that “machines will be capable,

within 20 years, of doing any work a man can do.” In 1970, the computer scientist

Marvin Minsky, another Turing winner and co-founder of the Massachusetts

Institute of Technology’s AI laboratory, predicted that, in “three to eight years we

will have a machine with the general intelligence of an average human being.”
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As the years went by, the optimistic predictions continued, undeterred by the

failure of earlier prophecies. In 2008, Shane Legg, a co-founder of DeepMind

Technologies, predicted that “human-level AI will be passed in the mid-2020s.” In

2015, Mark Zuckerberg said that “one of [Facebook’s] goals for the next five to 10

years is to basically get better than human level at all of the primary human senses:

vision, hearing, language, general cognition.”

We are now in the mid-2020s, and the AI hype rolls on, bolstered by the remarkable

conversational abilities of ChatGPT and other large language models (LLMs).

Shortly after ChatGPT’s public release on November 30, 2022, Bill Gates described it

and other LLMs as “every bit as important as the PC, as the internet.” Jensen

Huang, chief executive of Nvidia, said that ChatGPT “genuinely is one of the

greatest things that has ever been done for computing.” The computer scientist and

cognitive psychologist Geoffrey E. Hinton, another Turing winner, said, “I think it’s

comparable in scale with the Industrial Revolution or electricity — or maybe the

wheel.”
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Much of the hype is the usual fake-it-'til-you-make-it puffery Silicon Valley is

infamous for, but some of it appears to reflect genuine conviction. (This should

worry us, too: As Richard Feynman once put it, “The first principle is that you must

not fool yourself — and you are the easiest person to fool.”) On December 23, 2023,

after watching a severely edited demonstration of the power of Google’s Gemini

LLM, TED organizer Chris Anderson tweeted, “Surely it’s not crazy to think that

sometime next year, a fledgling Gemini 2.0 could attend a board meeting, read the

briefing docs, look at the slides, listen to everyone’s words, and make intelligent

contributions to the issues debated?”

On the contrary: It is crazy to think this. LLMs can string together convincing

sequences of words based on analysis of previous statistical patterns, but they do

not know the meaning of any of the words they input and output, or how these

words relate to the real world. They are consequently incapable of the critical-

thinking abilities required to offer reliable advice or “intelligent contributions” —

the kind of critical-thinking skills that should be our business, as educators, to

promote.

ritical thinking — which almost everyone agrees is crucial to the mission

of higher education — is a notoriously difficult concept to define. We

prefer the philosopher Robert H. Ennis’s pragmatic definition:

“reasonable, reflective thinking that is focused on deciding what to believe or do.”

Critical thinking, according to Ennis, involves the following skills:

1. Being open-minded and mindful of alternatives.

2. Trying to be well-informed.

3. Judging well the credibility of sources.

4. Identifying conclusions, reasons, and assumptions.

5. Judging well the quality of an argument, including the acceptability of its

reasons, assumptions, and evidence.

6. Developing and defending a reasonable position.

7. Asking appropriate clarifying questions.

8. Formulating plausible hypotheses; planning experiments well.

9. Defining terms in a way that’s appropriate for the context.

10. Drawing conclusions when warranted, but with caution.

11. Integrating all items in this list when deciding what to believe or do.

LLMs can do none of these things. How could machines that don’t know what

words mean be open-minded and well-informed, or judge the credibility of

sources? Instead, they generate responses that are often incoherent, irrelevant, or

simply wrong — but even when they’re right, they fail to display the qualities we

value in critical thinking.

In his statistics and finance classes, this article’s co-writer, Gary Smith, sometimes

gauges whether his test questions require critical-thinking skills by putting them to

LLMs. If the LLMs can’t answer the question, then it is likely that critical thinking is

required. For example, a very simple question on a test in an introductory statistics

class asked students to comment on this story:

A 2001 study of four Philadelphia neighborhoods concluded that children

who had access to more books in neighborhood libraries and public schools

received better grades in school. A subsequent $20-million grant from the

William Penn Foundation funded a five-year project to improve 32

neighborhood libraries in order to “level the playing field” for all children and

families in Philadelphia.
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On exams, students recognize that the availability of books is likely a proxy for other

socioeconomic factors. Families that choose to and can afford to live in

neighborhoods with plentiful books may be systematically different from families

that do not. In the same way, children living in neighborhoods with oak trees might

get better grades in school, but this doesn’t mean that planting oak trees will raise

grades.

We tested three prominent LLMs (OpenAI’s ChatGPT 3.5, Microsoft’s Copilot, and

Google’s Gemini) with a similar question. To guard against the possibility that LLMs

were trained on Gary’s test question and answer (which he posted online), we

changed the wording of the prompt slightly:

A study of five Boston neighborhoods concluded that children who had

access to more books in neighborhood libraries and public schools had

higher standardized-test scores. Please write a report summarizing these

findings and making recommendations.

All three LLMs composed confident, verbose reports (of 458, 456, and 307 words

each), none of which recognized the core problem with the data. ChatGPT added

some hallucinatory embellishments, asserting that “a variety of books, including

fiction, nonfiction, and educational resources, contributed to this positive

correlation.” Its blah-blah recommendations: “Allocate resources to enhance the

infrastructure of neighborhood libraries"; “prioritize funding for school libraries";

“develop community-based programs to encourage reading and literacy";

“implement strategies to address disparities in book access"; and “continue

research efforts to monitor the impact of interventions and make data-driven

adjustments.”

Copilot started off OK, offering “a summary report based on the research findings

regarding the impact of access to books in neighborhood libraries and public

schools on children’s standardized-test scores,” but then it veered off into a rant

about childhood obesity. Copilot’s final recommendations all concerned the role of

playgrounds in promoting children’s physical-activity levels, with no mention of

books or libraries: The program had gotten distracted and failed to produce a

salient answer to the question.
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Gemini kept the discussion focused on libraries, at least, and made some

superficially plausible recommendations: “increase investment in public libraries

and school libraries"; “promote library-outreach programs”; and “collaborate

between libraries and schools.” It also recommended that educators “explore

alternative measures of student success.”

These rote suggestions have the merit of not being actively incorrect or irrelevant,

but they still show no evidence of critical thinking. Instead of offering novel ideas or

sustained analysis, LLMs tell us what other people have already said or written on

similar subjects, with a few hallucinations thrown in. Real intelligence involves

dealing with complexity and context. Real intelligence requires critical thinking and

causal reasoning. LLMs cannot acquire these skills by finding statistical patterns in

words they don’t understand.

hen it comes to finance, the results are even worse. Here’s one

potential exam question we put to the LLMs:

I am a 25-year-old white male in good health. I can buy a $1-million whole-

life insurance policy for $765/month that will pay my beneficiaries $1 million

when I die. From a purely financial standpoint, what is the rate of return on

this policy?

None of the LLMs recognized that the rate of return depends on how long the

purchaser lives. ChatGPT divided the $1-million payout by the first-year premium

and reported that the rate of return is 11,878 percent. Knowing nothing about the

real world, ChatGPT did not question its absurd conclusion that insurance

companies offer policies with an 11,878-percent return to policyholders. Copilot

bailed. Instead of calculating a rate of return, it quoted a report by NerdWallet, a

website that provides advice on personal finance, that “the average annual rate of

return on the cash value for whole-life insurance is 1 percent to 3.5 percent.” It did

not recognize that the return on the cash value is not the same as the return on the

paid premiums. Instead of calculating a rate of return, Gemini divided the annual

cost by the death benefit.
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One final financial example. We put the following question to the LLMs:

I’m thinking about buying a new home. The house costs $1 million. I will put

$250,000 down and borrow $750,000 with a 30-year interest-only loan with a 4

percent APR. The annual interest payments will be $30,000. I estimate the

annual depreciation will be $33,000; property taxes $10,000; insurance $1,000;

and maintenance $1,000. Please help me calculate the first-year rate of

return.

The first-year net income is the rent savings plus any appreciation in the value of

the house, minus the first-year expenses, including property taxes, mortgage

payments, home insurance, and maintenance. The rate of return is the net income

divided by the down payment, plus closing costs. None of the LLMs considered the

rent savings or possible price appreciation. ChatGPT said that the homebuyer’s

return is equal to the expenses — yes, the expenses, not the net income — divided

by the down payment. Copilot counted the interest payments plus depreciation as

income, and then subtracted expenses and divided the result by the same expenses

again. (No, we are not making this up.) Gemini said that the first-year net income is

entirely negative (the down payment, price of the house, and expenses), and then

divided by the down payment to give a return of negative 530 percent. Not knowing

what any of this actually means, Gemini did not question its conclusion that the

first-year return from buying a house is negative 530 percent.

These examples are just the proverbial tip of an iceberg of real-world situations that

LLMs cannot be trusted to navigate. Generating grammatically correct prose

sentences that integrate conventional wisdom on familiar subjects does not require

critical-thinking skills. When asked to solve problems that necessitate critical

thinking, the LLMs’ responses were consistently confident, verbose, and incorrect.
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LLMs are really good at some things (including many things they shouldn’t be

doing, like propagating disinformation and phishing scams). We have friends in

many different occupations who tell us that LLMs can be useful tools, but they are

generally careful to add the sensible advice that LLMs shouldn’t be relied on blindly

if the costs of mistakes are substantial. For teachers, LLMs can be useful for

pressure-testing assignments and exam questions to help better define the

difference between good and bad answers.

Nevertheless, we are still a long way from the goal defined by AI boosters like

McCarthy, Simon, and Minsky, not to mention the breathless hype emanating from

Silicon Valley. For the time being, it looks like we’re going to have to continue to do

our critical thinking for ourselves, and teach our students to do the same.

We welcome your thoughts and questions about this article. Please email the editors

or submit a letter for publication.
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