
 

Rationale 

Markus Memory Monitor (M3) is a cognitive training tool and digital 
game designed to exercise visual processing abilities and restore 
cognitive habits present in younger people. 

M3 tests your short-term memory in less than 5 minutes. 

M3 offers a structured approach to reinforce and strengthen these 
functions. The program provides a performance score in specific 
cognitive areas. Low scores (50-60) indicate declines in concentration 
and visual discrimination that warrant targeted intervention. Without 
consistent use, these skills tend to deteriorate over time. 

As these abilities are restored, they shift from conscious effort to 
automatic processing, supporting more efficient cognitive functioning. 
M3 specifically targets the reactivation of previously subconscious 
cognitive routines, facilitating smoother engagement with complex 
tasks. 

Importantly, even individuals scoring 90 or above can benefit from 
ongoing practice to maintain cognitive sharpness and resilience.  

By enhancing focus, visual imagery, and internal dialogue, individuals 
can improve their ability to manage complex problem-solving demands. 

At Designs for Strong Minds, we identify key cognitive targets for 
intervention, and develop specialized tools, puzzles, and digital 
programs aimed at strengthening the function of specific brain regions. 

M3’s assessments and exercises are designed to generalize gains in 
everyday functioning. 



Research indicates that an area of the brain, the mid-cingulate cortex is 
larger in people identified as super agers. 

M3 delivers targeted tools and exercises designed to activate and 
strengthen the mid-cingulate cortex, supporting structural growth and 
enhanced cognitive function. 



Aging and Inner Speech in Visual 
Interpretation 

Introduction 

Inner speech – the internal dialogue or “voice in the head” – is a 
cognitive tool that helps us interpret and remember what we see. 
When viewing visual images, people often label objects or 
describe scenes to themselves silently, which can aid 
understanding and memory. Researchers have found that aging 
can influence how and how effectively we use this inner speech 
for visual tasks. Older adults may experience changes in their 
ability to apply verbal mediation strategies (like verbal labeling, 
self-guided commentary, or language-based scaffolding) when 
decoding visual information. This summary examines how inner 
speech usage evolves with age, highlighting key findings on 
cognitive strategy shifts, neuroscientific insights, and 
compensatory mechanisms in older adults. 

Inner Speech as a Tool for Visual Perception 

In general, inner speech provides a way to connect visual 
perception with language and prior knowledge. For example, 
silently naming or describing what one sees (verbal labeling) 
can organize visual input into meaningful categories. This 
internal narration or self-talk can guide attention (e.g., “focus on 
the red car”) and help encode images into memory by linking 
them with words. Studies show that even young adults naturally 
use such labeling to boost visual working memory performance. 



Inner speech essentially offers a form of language-based 
scaffolding of perception, allowing the brain to leverage 
linguistic systems (like the phonological loop of working 
memory) to support and structure the interpretation of visual 
stimuli. In everyday life, this means we often make sense of 
complex scenes by silently describing them to ourselves, which 
can improve recall and comprehension. 

Age-Related Changes in Using Inner Speech 

Healthy aging brings both subtle and significant shifts in how 
inner speech is used during visual tasks. Research suggests that 
older adults tend to rely more on verbal mediation when 
processing visual information, but in a different manner than 
younger adults. In one study of visual working memory, older 
adults spontaneously used subvocal labels (silent naming of 
colors) more than younger adults did. This indicates that when 
remembering visual items, seniors naturally fall back on naming 
or categorizing them internally as a strategy. However, the effect 
of this inner speech differs with age: while young adults’ 
labeling improved the accuracy, precision, and level of detail of 
their visual memory, older adults’ labeling did not enhance fine-
grained visual detail but instead boosted memory through 
additional verbal (categorical) traces. In other words, older 
individuals seem to convert visual input into words to remember 
the gist (e.g. remembering an item was “blue”) at the cost of 
precise visual detail. This reflects an age-related shift toward 
gist-based processing, where language is used to capture the 
general category of what was seen. 



Another consequence of aging is a decline in the speed and ease 
of word retrieval, which can affect inner speech efficiency. 
Older adults often experience more word-finding difficulties 
(e.g. tip-of-the-tongue moments) even for familiar items. They 
make more errors when naming pictures of objects than younger 
adults, suggesting that quickly generating the exact verbal labels 
for visual stimuli can be harder with age. This might mean that 
while an older person still uses inner speech, the internal 
descriptions might be slower or use more general terms (e.g. 
“animal” instead of a specific breed) due to those retrieval 
challenges. Despite these hurdles, many language functions (like 
vocabulary and semantic knowledge) remain well preserved in 
aging. This preserved knowledge base can actually encourage 
older adults to keep using verbal mediation – they have a 
lifetime of linguistic context to apply, even if retrieving specific 
words is slower. Indeed, older adults report continuing to rely on 
inner speech as a cognitive tool, using self-talk to help make 
sense of what they see or to guide themselves through tasks. 

Neural Changes and Compensatory Activation 

Neuroscientific findings show clear differences in how the aging 
brain engages language and visual regions during perception and 
memory tasks. Older adults often recruit additional brain 
networks – especially those related to language and executive 
control – when interpreting visual stimuli, which points to 
compensatory neural strategies. For example, functional MRI 
studies have observed that seniors tend to under-activate 
posterior visual processing regions but hyper-activate 
frontoparietal “control” regions during cognitive tasks. In a large 



meta-analysis of 114 fMRI studies, older adults showed reduced 
activation in the visual cortex coupled with increased activation 
in frontal and parietal regions (including areas involved in high-
level cognitive control and default-mode processes). This pattern 
suggests that instead of relying on purely bottom-up visual 
analysis, the older brain leans more on top-down, cognitive 
resources – potentially including inner speech and semantic 
knowledge – to interpret what is seen. 

Language-processing areas in the brain appear to play a key 
compensatory role. The left inferior frontal gyrus (IFG), a region 
associated with speech and verbal thinking, has been found to 
activate more strongly in older adults during tasks requiring 
interpretation of stimuli. One study on word meaning found that 
older participants uniquely recruited left IFG when processing 
certain abstract or hard-to-visualize words, implying they were 
engaging in covert verbalization (inner speech) to aid 
understanding. Notably, this happened even though phonological 
processing ability declines with age, indicating the brain was up-
regulating a language strategy to compensate. The authors 
interpreted this left IFG activation as a compensatory 
mechanism – essentially, the older brain “scaffolding” cognition 
by invoking language-related circuits when raw perceptual 
processing might be less efficient. This aligns with the broader 
“scaffolding” theory of aging, wherein older adults recruit 
additional neural circuits (often frontal/language areas or even 
both hemispheres) to maintain performance on tasks that have 
become challenging. 



Another revealing neural finding comes from studies of context 
and object recognition in scenes. When younger adults see an 
object that doesn’t fit a scene (e.g., a mismatched or unexpected 
item in a picture), their visual regions quickly register the 
conflict. Older adults, however, show a different brain response: 
they exhibit increased bilateral prefrontal cortex (PFC) and left 
fusiform activation in response to an incongruent object-context 
combination. This extra PFC engagement in seniors likely 
reflects an attempt to enlist higher-level reasoning or inner 
speech (“What is that doing here?”) to resolve the mismatch. 
Interestingly, although older brains mount this additional 
response, it does not fully rescue performance – older adults 
were still significantly slower and less accurate at recognizing 
objects that violated context compared to younger adults. This 
underscores that while compensatory activation of language and 
control areas is occurring, it may only partially offset age-related 
declines in rapid visual recognition. It also highlights that coarse 
scene processing remains intact in older adults (they grasp the 
overall context fine), but integrating unexpected details is where 
they struggle, even with extra neural effort. 

Verbal Strategies and Perceptual Scaffolding in Older Adults 

Behavioral and cognitive evidence complements these neural 
findings, showing how older adults adapt their strategies when 
using inner speech. As visual short-term memory and processing 
speed decline, many seniors lean on their strength in language as 
a scaffold. Experiments confirm that preventing older adults 
from using inner speech can impair their performance. For 
instance, in visual memory tasks, if older participants are forced 



into articulatory suppression (repeating irrelevant sounds to 
block inner speech), their recall accuracy drops more noticeably 
– implying they had been relying on silent labeling under normal 
conditions. Conversely, giving them the opportunity to overtly 
label or talk through the visual material can improve their 
performance, showing that self-guided verbalization remains a 
helpful strategy. 

Older adults also employ compensatory strategies in everyday 
perception. They often make heavier use of context and prior 
knowledge (a form of semantic scaffolding) to interpret what 
they see. Because of accumulated experience, an older viewer 
may internally narrate a scene by relating it to familiar schemas 
(for example, thinking “this must be a kitchen, so that appliance 
is likely a toaster”), which helps fill in gaps when sensory input 
is ambiguous or less clear. This reliance on context works well 
in routine situations but can backfire with novel stimuli. As 
noted, seniors have difficulty when an object defies expectations 
– they may momentarily misidentify it or need extra time, since 
their initial inner narrative led them down the wrong path. In 
such cases, they might engage in additional self-talk to reconcile 
the discrepancy (“That looks like X, but in this context that 
doesn’t make sense, could it be Y instead?”). Despite slower 
processing, this kind of deliberative inner dialogue is a natural 
compensatory approach older adults use to make sense of 
confusing visuals. 

Importantly, training and awareness can further enhance older 
adults’ use of cognitive strategies. There is evidence that older 
individuals can learn to better coordinate visual and verbal 



codes. In one study, seniors were trained to convert verbal 
information into mental images (a verbal-to-visual code 
switching strategy) during working memory tasks, which 
improved their performance and even increased activation of 
parietal visual areas on fMRI. This suggests that while older 
adults default to language-based mediation, they can adapt and 
enrich their strategy repertoire with practice. Similarly, teaching 
older adults explicit strategies like naming features, self-
instruction, or grouping items by category can bolster their 
memory and comprehension of visual material. These 
compensatory strategies leverage the fact that older adults 
generally maintain rich vocabularies and world knowledge, 
using those assets to support declining perceptual and memory 
precision. 

Conclusion 

Aging affects the interplay between language and vision in the 
brain, reshaping how inner speech is used to interpret visual 
information. Older adults remain capable of using inner speech – 
in fact, they often rely on it more to compensate for declines in 
pure visual processing. They tend to emphasize verbal labeling 
and semantic context to get the gist of what they see, sometimes 
at the expense of fine detail. Neuroimaging shows that the aging 
brain recruits language-related and frontal executive regions as a 
form of scaffolding when visual tasks become challenging. 
While this compensatory activation and self-talk strategy help 
older adults in many situations, it is not foolproof – rapid 
integration of unexpected or detailed visual input can still pose 
difficulties. Overall, the capacity for inner speech endures with 



age, but its role becomes more pronounced and more crucial as a 
cognitive crutch. Ongoing research continues to uncover how 
interventions, practice, and individual differences (like cognitive 
reserve) can optimize the use of inner speech and other verbal 
mediation techniques to support perception in later life. The 
take-home message is that language and thought remain deeply 
intertwined throughout the lifespan, with the older brain 
ingeniously harnessing inner speech to help make sense of a 
visually complex world. 

Sources: Recent studies and reviews were used to inform this 
summary, including findings on verbal labeling in visual 
memory, aging and word retrieval, and neuroimaging evidence 
of compensatory brain activity in older adults. These sources 
illustrate the key patterns of how internal dialogue usage evolves 
with aging and how the brain adapts through compensatory 
mechanisms. 
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