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Can cognitive training improve brain function?
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Introduction

In a world where mental agility is increasingly valued,
the concept of cognitive training has garnered widespread
attention. With the promise of enhanced memory, sharper
attention, and improved problem-solving abilities, cognitive
training is often marketed as a tool for boosting brain function.
But what does science say? Can regular engagement in mental
exercises truly enhance cognitive capabilities, or is the hype
ahead of the evidence? [1.]

Cognitive training, sometimes referred to as brain training,
involves structured activities or exercises designed to improve
specific cognitive functions. These can include memory,
attention, executive function, visual-spatial reasoning, and
processing speed. Cognitive training can take many forms,
from traditional paper-based tasks and puzzles to modern
digital platforms and video games tailored to stimulate specific
areas of the brain [2].

The theoretical foundation of cognitive training lies in
neuroplasticity—the brain’s ability to reorganize itself
by forming new neural connections throughout life. This
adaptability is especially prominent in early development but
continues into adulthood and even old age. Research has shown
that mental stimulation can induce structural and functional
changes in the brain, suggesting that targeted cognitive
exercises could potentially lead to improved performance in
specific cognitive domains [3].

Numerous studies have investigated the effects of cognitive
training across different age groups and cognitive domains.
One of the largest and most cited studies is the ACTIVE
(Advanced Cognitive Training for Independent and Vital
Elderly) trial, which followed older adults over a ten-year
period. The study found that participants who received
cognitive training in reasoning and processing speed exhibited
improvements in those specific domains and even showed
some real-world benefits, such as better maintenance of daily
living skills [4].

Other research has demonstrated that cognitive training can
improve working memory and attention in children and young
adults. For instance, training programs such as Cogmed
have shown modest improvements in attention and working
memory, particularly in populations with ADHD [5].

A key question in cognitive training research is whether
improvements on trained tasks transfer to other untrained

tasks or real-life functioning—a phenomenon known as
"far transfer." While many studies show "near transfer"
(improvements in tasks similar to those practiced), evidence
for far transfer remains limited and inconsistent. For example,
while a person might become better at playing a memory
game, it doesn’t necessarily mean they will remember their
grocery list more easily [6].

Another concern is the "practice effect," where performance
improves simply due to repeated exposure to the same or
similar tasks, rather than true cognitive enhancement. Critics
also point out that some commercial brain-training products
may overstate their benefits without sufficient scientific
backing [7].

An often overlooked factor in cognitive training is the role of
individual motivation and engagement. People who are more
motivated may participate more consistently and intensely in
training programs, leading to better outcomes. Additionally,
training that is gamified or designed to be enjoyable can lead
to higher adherence and better results [8]

There is also evidence that combining cognitive training
with other lifestyle interventions—such as physical exercise,
healthy diet, social engagement, and adequate sleep—can
have a synergistic effect on brain health. This multi-modal
approach is considered more effective than cognitive training
alon [9].

So, should you invest your time or money in a brain training
app? The answer depends on your goals and expectations. If
you're looking to improve performance in specific cognitive
tasks or manage certain cognitive deficits, structured training
may offer benefits—especially when guided by evidence-
based programs. However, for general cognitive enhancement,
the most effective strategy might still be maintaining an
intellectually stimulating and socially active lifestyle.Simple
activities like reading, learning a new language, playing
musical instruments, or engaging in strategic games like chess
can naturally stimulate multiple brain areas. When paired with
regular physical activity and a balanced diet, these activities
contribute holistically to brain health [10].

Conclusion

Cognitive training holds promise for enhancing certain aspects
of brain function, especially in targeted domains like memory,
attention, and processing speed. However, the extent of its
benefits—particularly in terms of far transfer to everyday
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life—remains a topic of ongoing research and debate. While
brain training alone may not be a miracle cure for cognitive
decline or a shortcut to genius, it can be a valuable component
of a broader brain-healthy lifestyle. As with most things
in neuroscience, a balanced, evidence-informed approach
remains the wisest path forward.
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