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1. INTRODUCTION

The Scaffolding Theory of Aging and Cogni-
tion (Park & Reuter-Lorenz, 2009) represents 
a giant step in cognitive aging research, a cul-
mination of research done over 10-15 years, 
notably cognitive reserve, compensation and 
dedifferentiation theories.

In elderly people, processing is activated 
more in the frontal cortices, with less in the 
mediotemporal and occipital cortices. Falling 
processing speed (Salthouse, 1996), auditory 

and visual decline (Baltes & Lindenberger, 
1997), the decline in grey matter (due to volume 
shrinkage, particularly in the hippocampus) and 
white matter integrity, with increasing evidence 
of white matter hyperintensities affecting neu-
rotransmission are also put forward as reasons 
for cognitive decline (Figure 1).

Since the 1990s, the increasing develop-
ment and use of neuroimaging techniques, such 
as positron emission tomography (PET) and 
functional magnetic resonance imaging (fMRI) 
has revealed the loss of processing specificity 
in the elderly brain, with concomitant compen-
sation by recruitment in other regions, mainly 
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prefrontal and contralateral - leading to the 
compensation (CRUNCH) (Reuter- Lorenz & 
Mikels, as cited in Reuter-Lorenz & Lustig, 
2005), dedifferentiation (Baltes & Linden-
berger, 1997), hemispherical asymmetry (HAR-
OLD) (Cabeza, 2002) and PASA (Grady et al., 
1994) models to explain hemispherical process-
ing asymmetry in the elderly. In 2001, Park et 
al. were already working on compensation 
involving lifelong plastic, dynamic brain prop-
erties. In 2003, they focused on frontal and 
hippocampal activation at different ages (Park 
et al., 2003). The young showed increased left 
anterior hippocampal activity whereas the el-
derly showed both left and right activity and 
the authors suggested a compensatory role. 
With their eventual development of the STAC 
theory, scaffolding could be used to explain 
almost all the previous theories in an important 
intermediate step in this research. The future 
will focus on searching for scaffolding else-
where in the brain and molecular and genetic 
research may define further details to contrib-
ute to our knowledge of cognition and aging. 
This review follows the STAC theory to the 
present day (results of the associated Synapse 
programme are due out in December 2011) and 
notes that thus far the theory seems to hold up 
remarkably well!

2. WHAT IS 
NEUROPLASTICITY?

2.1. Historical Developments 
Since 1890

The first recorded use of the word “plasticity” 
in the context of neuroscience was by William 
James, author of the The Principles of Psychol-
ogy, in 1890, who defined plasticity as: “…the 
possession of a structure weak enough to yield 
to an influence, but strong enough not to yield 
all at once…” (Principles of Psychology, p. 68).

In 1904, Santiago Ramon y Cajal, the 
famous Spanish anatomist suggested that 
behavioural changes must have an anatomical 
basis in the brain. He said that

“… mental exercise leads to a greater devel-
opment of the dendritic apparatus and of the 
system of axonal collaterals in the most utilized 
cerebral regions. In this way, associations al-
ready established among certain groups of cells 
would be notably reinforced by means of the 
multiplication of the small terminal branches of 
the dendritic appendages and axonal collater-
als; but, in addition, completely new intercel-
lular connections could be established thanks 
to the new formation of [axonal] collaterals 
and dendrites.” (The Cronian Lecture: La fine 

Figure 1. fMRI showing regions of activation common to young and old adults (Gutchess et al., 
2005, used with permission)



 

 

18 more pages are available in the full version of this

document, which may be purchased using the "Add to Cart"

button on the publisher's webpage: www.igi-

global.com/article/neuroplasticity-scaffolding-giant-step-

cognitive/68395

Related Content

Predicting Voluntary Participation in a Public Health Program Using a Neural

Network
George E. Heilman, Monica Cainand Russell S. Morton (2008). International Journal

of Healthcare Information Systems and Informatics (pp. 1-11).

www.irma-international.org/article/predicting-voluntary-participation-public-health/2223

Practical Action and Mindfulness in Health Information Security
Jeff Collmannand Ted Cooper (2010). Health Information Systems: Concepts,

Methodologies, Tools, and Applications  (pp. 1454-1471).

www.irma-international.org/chapter/practical-action-mindfulness-health-information/49942

Arrhythmia Detection Using Deep Belief Network Extracted Features From

ECG Signals
Mahendra Kumar Gourisaria,  Harshvardhan GM, Rakshit Agrawal, Sudhansu

Shekhar Patra, Siddharth Swarup Rautarayand Manjusha Pandey (2021).

International Journal of E-Health and Medical Communications (pp. 1-24).

www.irma-international.org/article/arrhythmia-detection-using-deep-belief-network-extracted-

features-from-ecg-signals/278820

Evaluating Systemic Assistive Technology Needs
Noel Estrada-Hernándezand James R. Stachowiak (2010). Handbook of Research on

Human Cognition and Assistive Technology: Design, Accessibility and

Transdisciplinary Perspectives  (pp. 239-250).

www.irma-international.org/chapter/evaluating-systemic-assistive-technology-needs/42840

A Method for Classification Using Data Mining Technique for Diabetes: A

Study of Health Care Information System
Ahmad Al-Khasawneh (2015). International Journal of Healthcare Information

Systems and Informatics (pp. 1-23).

www.irma-international.org/article/a-method-for-classification-using-data-mining-technique-for-

diabetes-a-study-of-health-care-information-system/138129

http://www.igi-global.com/article/neuroplasticity-scaffolding-giant-step-cognitive/68395
http://www.igi-global.com/article/neuroplasticity-scaffolding-giant-step-cognitive/68395
http://www.igi-global.com/article/neuroplasticity-scaffolding-giant-step-cognitive/68395
http://www.irma-international.org/article/predicting-voluntary-participation-public-health/2223
http://www.irma-international.org/chapter/practical-action-mindfulness-health-information/49942
http://www.irma-international.org/article/arrhythmia-detection-using-deep-belief-network-extracted-features-from-ecg-signals/278820
http://www.irma-international.org/article/arrhythmia-detection-using-deep-belief-network-extracted-features-from-ecg-signals/278820
http://www.irma-international.org/chapter/evaluating-systemic-assistive-technology-needs/42840
http://www.irma-international.org/article/a-method-for-classification-using-data-mining-technique-for-diabetes-a-study-of-health-care-information-system/138129
http://www.irma-international.org/article/a-method-for-classification-using-data-mining-technique-for-diabetes-a-study-of-health-care-information-system/138129

