
OpenStax-CNX module: m50415 1

What is Logical or Rational

Thinking, and how does it relate to

Reasoning, Heuristics, Biases and

the Rationality Debate?
∗

Mark Pettinelli

This work is produced by OpenStax-CNX and licensed under the

Creative Commons Attribution License 4.0†

There are two di�erent types of intelligence - one type can be measured objectively (i.e. perceptual speed
and memory), and the type of intellect is subjective and, although it can be measured, is still subjective.
The subjective type of intellect consists of things like reasoning ability and verbal comprehension.

I stated that something like verbal comprehension is subjective; however that statement is actually a big
idea (if you think about it). It is basically saying that every words de�nition is up for debate, or subject
to opinion. That is true, however - for instance the meaning of each word for each person may be di�erent.
When someone says the word 'dog' maybe they mean to use the word as a metaphor and really mean, 'that
person is like a dog' not 'that is a dog'. Maybe even when someone says 'that is a dog' they are making
a subjective statement, even though it seems pretty objective. - I mean a dog has a strict de�nition and
most people have the same thing in mind when they think of that word, therefore making its meaning rather
straightforward.

My point is that di�erent kinds of emotional understanding (which are largely things in life that are
'subjective') make up life, the words people use, and common human understanding. Therefore nothing is
ever really 'objective' because it is subject to human biases. Mathematical equations are objective, however
if a animal were to look at a math problem they might not understand it as being objective - they might
interpret the problem to mean something else (since it wouldn't mean anything to them mathematically).

People have beliefs of various sorts. These beliefs in�uence their thinking and how they feel.
What else is to be said about subjective reasoning?

What else is to be said about what I have called 'subjective reasoning'? I am labeling reasoning ability as
being biased and subjective in any case where emotional information is handled, which is all the time unless
something is completely objective. However, nothing is completely objective because even a math problem
is going to cause someone to be emotional or process it emotionally in some way. That is why I am saying
that all reasoning ability is actually a sort of 'subjective reasoning'.

I mean, if you think about it, most if not all of life involves dealing with your own personal feelings -
whether you are aware of it or not. Feelings are always present, they bias your decisions, and they motivate
your behaviors and thoughts.
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Feelings e�ect our lives

How is someone supposed to know when their feelings or other ideas they have (such as a belief about
something) in�uence their decisions or thinking?

Is most of thinking emotional and biased? Or is most of the thinking people do fairly straightforward
and not involve making complex (and potentially in�uenced by feeling) decisions?
the most emotionally relevant factor is the motivator

Goals can be changed by how motivated someone is to have that goal. Some goals can be brought into
conscious awareness at various times for various reasons. Simon (1967)1 reasoned that emotions are calls
for reprioritization: that emotion regarding a goal that is out of awareness eventually induces people to give
that goal a higher priority. The stronger the emotion, the stronger the claim for higher priority. A�ect pulls
the out-of-awareness into awareness.

Simons analysis was just referring to goals. However, if you think about it, all of someones thoughts
might follow a similar logic - the logic being that the most emotionally relevant thought has the highest
claim to priority.

So if someone wants something, then they are emotionally motivated to think certain things because
thinking those things will generate more pleasurable emotions.
computational components underlying intelligence

What are the computational components underlying intelligence?
To begin, I ask the question - is thinking straightforward or is it complicated?
When people think, they are constantly making emotional assessments of various sorts. They think about

their own motivations, i.e. how they feel about di�erent things, and what their goals are going to be based
on those motivations.

Individual thoughts also mean something emotionally. Anything someone thinks is going to be associated
with di�erent feelings and preferences.

Does this mean that thinking is simple and logical? People think all of the time, what guides their
thoughts are emotional preferences that were formed from previous development or at birth.

1 Semantics versus Cognitive Representations

Louis Narens2 presents the idea that there is a di�erence between descriptive semantics (the words people
use to describe something) and cognitive representations (which is basically the image or idea your mind
makes up in your head (kind of like an abstract thought)) in evaluating evidence for judgments:

Support Theory has an empirical base of results showing that di�erent descriptions of the same event
often produce di�erent subjective probability estimates. It explains these results in terms of subjective
evaluations of supporting evidence. It assumes that events are evaluated in terms of subjective evidence
invoked by their descriptions, and that the observed numerical probability judgments are the result of
the combining of such evaluations of support in a manner that is consistent with a particular equation.
The processes of evaluation are assumed to employ heuristics like those of Kahneman and Tversky, and
because of this, are subject to the kinds of biases introduced by such heuristics.
This article provides a New Foundation for Support Theory. The New Foundation makes a sharp dis-
tinction between semantical representations of descriptions as part of natural language processing and
cognitive representations of descriptions as part of a probabilistic judgment. In particular, judgments
of probability employ a complementation operation that has no counterpart in the semantics. The
complementation operation is used to construct cognitive events that are employed in the computation
of the estimated probability.

So when someone evaluates a piece of information, they describe it in their mind (unconsciously or un-
consciously) with words. Then they probably come to a conclusion from the evidence that the description
provided.

1Simon, H. A. (1967). Motivational and emotional controls of cognition. Psychology Review, 74, 29-39.
2A New Foundation for Support Theory. (2004) Louis Narens. University of California, Irvine
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So describing something with words would be something like, "Linda is a bank teller", or "Linda is a
bank teller and is active in the feminist movement" Here is the explanation from Narens:

Kahneman and Tversky found that over 85% of participants believed it was more likely that Linda
was both a bank teller and a feminist than just a bank teller. This is an example of what has become
known as the conjunction fallacy. According to Kahneman and Tversky, it is due to representativeness:
�bank teller and is active in the feminist movement� is more a �representative� description of Linda
than just �bank teller.�

So a humans mind has the verbal description given to them in words, and then their mind forms a represen-
tation based o� of what they heard (i.e. - possibly an idea of Linda in their minds).

So that means that there must be lots of words use people use to describe things, and also lots of cognitive
'ideas' or 'representations' they have in their mind that might assist these words.

So words, ideas and representations are all things a human's mind uses to think. I don't know when
exactly a human mind might use words instead of abstract, non-verbal thoughts - that would be getting
unnecessarily detailed into how thinking works, I would say.

2 So what exactly is a 'Subjective Evaluation'?

A subjective evaluation is exactly what those words describe - an assessment or evaluation of something that
is biased, opinionated, and even possibly highly in�uenced by the persons feelings.

Subjective evaluations are important because people make them all of the time, whether or not they
are aware of it. For instance anytime you see another person your mind makes an opinionated assessment
of them. You might or might not be aware of your unconscious assessment - maybe you make a conscious
assessment of the person that is di�erent from your unconscious one, in which case you could feel confused
about the person or something.

Since earlier in this paper I stated that everything in life is actually subjective, that means that people
are constantly making subjective evaluations whenever they think about anything. Any thought about
something could be subjective in some way.

If you see a photograph maybe you have an unconscious opinion of that - or even if you think about
something you wouldn't typically consider to be emotional your mind could still have a strong unconscious
feeling or interpretation.

3 How to develop a logical reasoner

The human mind (and animal minds, though the process is di�erent) comes to conclusions by weighing
evidence. This process could be done unconsciously or consciously; for instance people might make if - then
statements to think about material. Part of that might be considering evidence from examples that easily
come to mind (this is called the 'availability' heuristic), or examples that are harder or take longer to come
to mind.

People often have a tendency to rely on the �rst piece of information gathered, this heuristic is called
'anchoring and adjustment' - During decision making, anchoring occurs when individuals use an initial piece
of information to make subsequent judgments. People might adjust away from the anchor to get their �nal
answer, which would be the logical thing to do; however studies show people tend rely on the �rst piece of
information - whether it is right or not (instead of using it as evidence and explain away from it when the
information is false)

So it depends on the cirumstance if people try or don't try to explain (adjust) away from an incorrect
piece of evidence. They might try to justify the �rst piece of information o�ered (the anchor) even though
it wouldn't be the logical thing to do.

So this relates to thinking logically - when weighing evidence, people need to consider if they are being
falsely in�uenced by information and are biasing di�erent pieces of information in their mind. They might
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be biasing the �rst piece of information o�ered 'the anchor' and be relying too heavily on that instead of
looking more objectively at all of the evidence.

So how exactly does the human mind weigh di�erent pieces of information or construct an argument
based o� of evidence? It uses mental models to 'model' an argument, I would say. So there are di�erent
ways material or evidence can be considered by your mind, and these mental models weigh this evidence
di�erently each time. Depending on the set of material or evidence, your mind might consider it di�erently
(a 'mental model').

How could someone learn to reason more logically? I just explained two heuristics and how they e�ect
thinking - by the speed and order of information made available to your mind. People bias the information
they are given or don't consider it logically in many cases, but all that could be done about that to become
a more logical thinker would be to be aware of your personal biases and be more re�ective.
Hypothetical reasoning

What is hypothetical reasoning? It is creating imaginary worlds to test out our thinking. Here Stanovich
3 explains this type of reasoning in terms of carrying out goals, though I would say this type of thinking is
critical for more complex thought as well:

When we reason hypothetically, we create temporary models of the world and test out actions (or
alternative causes) in that simulated world. In order to reason hypothetically we must, however, have
one critical cognitive capability�the ability to distinguish our representations of the real world from
representations of imaginary situations. For example, in considering an alternative goal state di�erent
from the one we currently have, we must be able to represent our current goal and the alternative goal
and to keep straight which is which. Likewise, we need to be able to di�erentiate the representation of
an action about to be taken from representations of potential alternative actions we are considering.
But the latter must not infect the former while the mental simulation is being carried out.

If you think about it, humans must have a large imaginary world in their minds where they think and test
out what they are thinking. This probably applies to everything - if you are trying to �gure out which
team is going to win a soccer match you might simulate the game in your head. If you are thinking about
anything, you simulate the emotions, actions, behaviors, mathematical equations, or whatever it is - and
this helps you think about it.

3Stanovich, K. E., + Stanovich, P. J. (2010). A framework for critical thinking, rational thinking, and intelligence. In
D. Preiss + R. J. Sternberg (Eds.), Innovations in educational psychology: Perspectives on learning, teaching and human
development (pp. 195-237). New York: Springer.
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