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Fluid intelligence

General fluid intelligence, often referred to simply as fluid intelligence (Gf), is a key concept in
psychology that describes the capacity to reason, solve novel problems, and adapt to new situations
independently of prior knowledge or experience.

Definition

Fluid Intelligence (Gf): This refers to the ability to think abstractly, identify patterns, solve problems,
and manipulate information in new ways. Unlike crystallized intelligence, which relies on acquired
knowledge and experiences, fluid intelligence is more about cognitive agility and adaptability.

Characteristics Problem-Solving: Fluid intelligence involves the ability to approach and solve
unfamiliar problems without relying on previously learned information. It emphasizes logical
reasoning and pattern recognition.

Abstract Thinking: Individuals with high fluid intelligence can think abstractly and make connections
between seemingly unrelated concepts, facilitating innovative thinking and creativity.

Adaptability: Fluid intelligence enables individuals to adjust their thinking and strategies in response
to new and changing situations, making it a crucial skill for navigating complex environments.

Working Memory: Fluid intelligence is closely linked to working memory, as both involve the
manipulation of information and the ability to hold and process multiple pieces of information
simultaneously.

Measurement Fluid intelligence is often assessed using standardized tests that evaluate reasoning
abilities, problem-solving skills, and abstract thinking. Common types of tasks include: Raven's
Progressive Matrices: A non-verbal test that measures the ability to identify patterns and complete
visual puzzles. Cattell Culture Fair Intelligence Test: Designed to minimize cultural biases while
assessing reasoning and problem-solving abilities. Age and Development Fluid intelligence tends to
peak in early adulthood and gradually declines with age, while crystallized intelligence, which is based
on accumulated knowledge and experience, can continue to grow throughout life. Neurobiological
Basis Fluid intelligence is associated with the functioning of the prefrontal cortex and other regions
involved in executive functions, such as attention, working memory, and cognitive flexibility.
Research using neuroimaging techniques has shown that these areas are activated during tasks that
require fluid reasoning. Practical Implications Fluid intelligence is essential in various fields, including
education, occupational settings, and everyday problem-solving. It plays a significant role in academic
performance, professional success, and adapting to new technologies or environments. Relationship
with Other Types of Intelligence While fluid intelligence is distinct from crystallized intelligence, the
two are interrelated. High fluid intelligence can facilitate the acquisition of knowledge, contributing to
higher crystallized intelligence over time. Understanding general fluid intelligence is vital for
comprehending how individuals think, learn, and adapt to their environments, as well as its
implications for education and cognitive development.

The prevailing opinion emphasizes that the fronto-parietal network (FPN) is key in mediating general
fluid intelligence (gF). Meanwhile, recent studies show that the human middle temporal complex
(hMT+), located at the occipitotemporal border and involved in 3D perception processing, also plays a
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key role in gF. However, the underlying mechanism is not clear, yet. To investigate this issue, a study
targets visuospatial intelligence, which is considered to have a high loading on gF. They use ultra-high
field magnetic resonance spectroscopy (MRS) to measure GABA/Glu concentrations in hMT+
combining resting-state fMRI functional connectivity (FC), behavioral examinations including hMT+
perception suppression test and gF subtest in the visuospatial component. The findings show that
both GABA in hMT+ and frontal-hMT+ functional connectivity significantly correlate with the
performance of visuospatial intelligence. Further, the serial mediation model demonstrates that the
effect of hMT+ GABA on visuospatial gF is fully mediated by the hMT+ frontal FC. Together the
findings highlight the importance of integrating sensory and frontal cortices in mediating the
visuospatial component of general fluid intelligence 1)

1)

Gao Y, Cai YC, Liu DY, Yu J, Wang J, Li M, Xu B, Wang T, Chen G, Northoff G, Bai R, Song XM.
GABAergic inhibition in human hMT+ predicts visuo-spatial intelligence mediated through the frontal
cortex. Elife. 2024 Oct 1;13:RP97545. doi: 10.7554/eLife.97545. PMID: 39352734.
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