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sensors matching those of the handheld device. The sensors make con-
tact with Ms. Miller’s handheld, register her shopping list, and suggest a
shopping route, navigating Ms. Miller through the mall from shop to shop
by giving directions on the display of her handheld. When Ms. Miller has
reached a shop, the handheld prompts her with the shopping items that
are available at this location. If an item is sold out, the handheld redirects
Ms. Miller to another store in the mall that may also carry that item and
reconfigures the shopping route accordingly. In this manner, the handheld
keeps track of the shopping list and navigates Ms. Miller through the mall
until all her shopping needs are satisfied.

One morning, Ms. Miller feels sick and is not able to get out of bed. At
9:00 AM, the piezoelectric sensor notes that the handheld has not yet been
moved and starts ringing. Ms. Miller cannot respond because the handheld
is too far away. At 9:20 am, the handheld automatically calls the hospital,
and an ambulance arrives in time to provide medical treatment.*

CONCLUSION AND OUTLOOK

In this chapter, we critically examined human engineering technologies
from the perspective of lifespan theory and biocultural co-constructivism.
Our aim was neither to review the latest technological developments nor
to provide descriptions of relevant hardware and software (but see Kautz
etal., 2004; LoPresti et al., 2004; Patterson et al., 2003). Instead, we wanted
to propose genuinely psychological guidelines that provide a conceptual
foundation for the development of assisted technology in old age. In our
judgment, such a psychological foundation is badly needed. Perhaps the
most palpable desiderata of IHET design reflect insufficient attention to
psychological laws and findings rather than technological shortcomings.
For example, based on the theoretical framework presented in this chapter,
we predict that individuals suffering from dementia will profit most if
IHET is introduced into their lives prior to, rather than after, the onset of
the disease.

Our evaluation of human engineering technology in old age was based
on lifespan theory (Baltes et al., 2006); findings about age-associated
decrements in sensory, motor, and cognitive functions; and general laws of
learning, memory, and expert performance. Informed by the SOC model
of successful lifespan development, we established three criteria for THET
design: net resource release, person specificity, and proximal versus dis-
tal frames of evaluation (Fig. 16.1). We argued that IHET design needs to
consider determinants of cue effectiveness, the increasing need of sensory

All technological components described in this imaginary case study, including the shop-
ping assistant (Kriiger et al., 2004), are available. However, to the best of our knowledge, a
device of this kind has not yet been developed.
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and sensorimotor functions for cognitive control, and the idiosyncratic
habits and preferences of aging individuals.

In future research on IHET, the issue of proximal versus distal evalua-
tion merits special attention. The initial operation of a new assistive device
may impose additional resource demands, thereby violating the criterion
of net resource release. After a few weeks, most elements of skill involved in
using the device may have become automatized, and the resource balance
may eventually become positive. However, after a few years, chronic net
resource release may induce reactive resource depletion because certain
skills and abilities that would have been practiced and trained without the
device have not been used anymore. In short, too much technological assis-
tance may be harmful. Finding the right balance between “environmental
support” and “self-initiated processing” (Craik, 1983, in press) to arrive at
support that adaptively avoids undershooting the maximum manageable
difficulty will become a central element for the design and evaluation of
THET. For instance, spatial navigation aids may have positive effects on
individuals’ way-finding success. However, to the extent that the use of
such aids installs route learning strategies and disuse of cognitive pro-
cesses involved in spatial integration, long-term and transfer effects may
be negative. In light of mind-tickling findings relating increased size of the
brain structures (posterior hippocampus) functionally involved in spatial
integration to exposure to environments with high demands on naviga-
tional skill (London taxi drivers; Maguire et al., 2000), one might predict
that disuse induced by technological interventions could negatively affect
the human brain. In other words, just as the specific needs of the growing
population of aging individuals impose demands on society in general,
and engineers and industry in particular, to construct supportive environ-
ments, these environments may eventually reshape the architecture of the
aging brain.
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