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Das Zwei-Komponenten-Modell der 
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Gibt es einen Generalfaktor des 
kognitiven Alterns?  
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Längsschnitt- vs. Querschnittanalysen 
des kognitiven Alterns   
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Übung und Bildung können LS und QS Daten verfälschen 
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Längsschnitt- vs. Querschnittanalysen 
des kognitiven Alterns   

Übung und Bildung können LS und QS Daten verfälschen, 

ABER:  
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Mayr, 2006



10

Altern und Gehirn: Querschnitt  
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Brain structural change with aging
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Altern und Gehirn: 5 Jahre Längsschnitt 
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Interindividuelle Variabilität  
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Diffusion Tensor Imaging (DTI): 
Veränderung der Faserverbindungen 

Hedden & Gabrieli, 2004



14

Subsequent Memory Effects 
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Less efficient memory encoding and 
reduced memory in old adults 

Hedden & Gabrieli, 2004



16

What characterizes successful seniors?  

Hedden & Gabrieli, 2004

Cognitive Reserve: Individual differences in how people process
tasks allow some to cope better than others with brain
pathology.

High performing old adults show enhanced brain activity in brain
regions not activated in young adults. 

?? Compensatory engagement of general purpose ??
mechanisms to assist in resolving high task demands. 
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Efficient memory encoding due to 
compensatory activity in old adults? 

Hedden & Gabrieli, 2004
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What characterizes successful seniors?  

Hedden & Gabrieli, 2004

Compensatory engagement of general purpose mechanisms
to assist in resolving high task demands. 

But:

There is also evidence for non-selective recruitment: Could
be a reflection of brain pathology: e.g. a break down of
inhibitory connections between both hemispheres. 
Over-recruitment in this case is associated with poorer
performance. 
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What characterizes successful seniors?  

Nyberg et al. 2012 
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Brain reserve: Cortical thinkness predicts
executive control in old age

Nyberg et al. 2012 
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Brain reserve: Upregulation of PFC activity
in high performing old adults 

Nyberg et al. 2012 
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Cognitive reserve:  

- Episodic memory declines 
steadly through the adult years.

- Associative deficit hypothesis: 

„The age deficit in memory comes 
from an impaired capacity 
to form associations between 
previously unrelated stimuli“  

Naveh-Benjamin et al. 2004
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Associative deficit hypothesis:  

Naveh-Benjamin et al. 2004
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Environmental support   

Naveh-Benjamin et al. 2004

Characteristics of a retention test that support 
retrieval: 

-Semantically related items 

-Pictures vs. words: The amount of figurative details at learning 

- Strategy utilization 

- Availability of familiarity signals 
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Environmental support   
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Environmental support   

Naveh-Benjamin et al. 2004

Characteristics of a retention test that support 
retrieval: 

-Semantically related items 

-Pictures vs. words: The amount of figurative details at learning 
matters

- Strategy utilization 

- Availability of familiarity signals 
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Environmental support: 
Pictures vs Words    

Ally et al. 2008

Test FormatLearning and Test Format

BALL
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Environmental support   

Naveh-Benjamin et al. 2004

Characteristics of a retention test that support 
retrieval: 

-Semantically related items 

-Pictures vs. words: The amount of figurative details at learning 

- Strategy utilization 

- Availability of familiarity signals 
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Environmental support:
Strategy Utilization  

Naveh-Benjamin et al. 2007
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Environmental support   

Naveh-Benjamin et al. 2004

Characteristics of a retention test that support 
retrieval: 

-Semantically related items 

-Pictures vs. words: The amount of figurative details at learning 

- Strategy utilization 

- Availability of familiarity signals 
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Environmental support:
Availability of familarity signals  

Familiarity

Recollection

Dual Process Models of Recognition 
Memory: Familiarity & Recollection
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Familiarity Recollection

Normal aging brain

  absent or 
diminished

Recollection is attenuated but 
familiarity is preserved in old age   



Response speed paradigm    

•Study Trial

adapted from Mecklinger, Brunnemann & Kipp (2010)

+

+

+

Study Trial Test Trial

nonspeeded speeded

500 ms 500 ms

750 / 1050  ms 950 / 1250  ms

5000 + 200 ms 200 ms

1000 ms 1000 ms

2000 ms 2000 ms

recollection &
familiarity

mainly
familiarity



Response deadline and perceptually
rich stimuli
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Hypotheses

NONSPEEDED SPEEDED

Behavioral young > old young = old

ERP

Familiarity: young = old

Recollection: young > old

Familiarity: young = old

Overreliance on familiarity is compensatory for reduced
recollection negative correlation between familiarity

(speeded) & recollection (nonspeeded)



Behavioral results

.09

*

Age-related recognition impairments are eliminated under 
speeded response conditions 

Scheuplein, Bridger & Mecklinger, 2014
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Summary: Environmental support   

Semantically related items 

The amount of figurative details at learning 

Strategy untilization 

Availability of familiarity signals 
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Old people are happier   

Socioemotional Selectivity Theory: 

• Enhanced emotion regulation with old age

• If time is perceived as limited -> 

optimization of emotional meaningfulness 

Mather & Carstensen, 2005
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Old people are happier   

Mather & Carstensen, 2005
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Old people are happier   

Socioemotional Selectivity Theory: 

• enhanced emotion regulation with old age
• time is perceived as limited -> 
• optimization of emotional meaningfulness 

? Maintenance of positive affect and 
decrease in negative affect 

Mather & Carstensen, 2005
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Old people are happier   

Mather & Carstensen, 2005
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Summary   

• Zwei Komponenten Modell des kognitiven Alterns.

• Altern und Abbauprozesse im Gehirn. 

• Brain Reserve & Cognitive Reserve. 

• Unterstützung der Umwelt. 

• Optimierung emotionaler Bedeutsamkeit. 
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