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Foreword

To one degree or another we all face changes in our cognitive and emotional
capacities as we age. As human beings and as professionals, we have a responsibil-
ity for thinking deeply and acting honestly to assist those who seek out our care for
these challenges. Certainly we bring the power of our expertise to the therapeutic
relationship but also our deepest human compassion.

The first editor of this volume, Dr. Paula Hartman-Stein, has exemplified these
capabilities for me in our personal and professional relationships. She and her coed-
itor, Dr. Asenath La Rue, have assembled a group of experts to publish a most
timely volume. The world of cognitive aging is changing radically as the challenges
to the dominant medical models of brain aging mount, and the need for more posi-
tive, community-based approaches is recognized ever so more clearly. This volume
addresses this need well.

As a geriatric neurologist, psychologist, cognitive neuroscientist, and environmental
ethicist, I tried to take a broad perspective on how individuals, communities, and
society at large should address the problems and opportunities of adult development
and cognitive aging. It is a time to expand our horizons and cure our addiction to
biological and medical approaches. The very survival of our species depends on
framing problems correctly, creating opportunities together, and developing new
sources of hope that draw us into the future.

Paula asked me to address in this foreword, which I am honored to contribute,
why pills are not the answer to brain health. We see the crumbling of the pharmaceu-
tically driven process of defining memory loss and cognitive decline as medical
problems to be fixed. Yes, doctors can assist in assessing people as to whether
medical conditions are contributing to loss of intellect. But their control over the full
range of aging challenges is an example of the overreach of medicalization of social
ills. The term Alzheimer’s disease provokes fear and a longing for simplistic solu-
tions to what can no longer be viewed as a molecular problem waiting for its magic
solution. Few honest people are willing to claim that Alzheimer’s disease is a singu-
lar condition. The heterogeneity at genetic, pathological, and clinical levels has
become ever more evident. Many now share the skepticism that Dr. Alois Alzheimer
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viii Foreword

himself demonstrated about what he described as being a single separate disease.
Moreover, the intimate links between the biology of aging processes themselves and
so-called Alzheimerization of the brain are apparent. Changes in synapses and neu-
rons occur with age. Plaques and tangles are no longer seen as the specific character-
istic of the single disorder.

The medical establishment has pushed recently for expensive biologically-based
diagnostic tests whose reliability and validity have not been established. The emphasis
on developing biomarkers is a result of desperation to better characterize Alzheimer’s
disease in life and create the probably unrealistic hope of discovering specific sub-
types of disease hidden among the enormous clinical heterogeneity. Ever more
expansive labels of unclear utility outside a limited research framework are being
applied to the continuum of aging so that now we not only have early and late forms
of mild cognitive impairment but subjective cognitive impairment as well. These
efforts have been linked to the promise that effective therapies, which will prevent,
slow the progression of, or even cure Alzheimer’s disease, are just around the corner.
Yet unfortunately, the number of failed therapeutic trials continues to grow. This is
not surprising if one sees AD as a much more complex process intimately related to
aging. Prominent CEOs of drug companies, molecular biologists, and even pioneers
such as Robert Butler came to recognize the overly simplistic nature of our consid-
ering Alzheimer’s as a single process.

However, the domination of reductionistic molecular approaches to chronic disease
persists, in particular with the notion that genes hold the answers to most, if not all,
health problems. Scientific leadership at the highest levels is obsessed by genes as
causes and potential targets for therapy while relatively ignoring environmental science,
public health, and prevention efforts. This is most evident in the pharmaceutical
industry. Some physicians have allowed the pharmaceutical industry to not only
manipulate them to prescribe new and often more expensive and less safe drugs and
to invent entirely new categories of drugs and diseases to promote a sense of progress
which is increasingly being seen as an illusion.

In my opinion, the promotion of “anti-aging medicine” represents the most
malignant form of quackery yet seen in the long history of the attempts of healers to
take advantage of those they strive to serve. We are moving towards an integrative
health approach but are not yet there as we do not understand adequately what binds
the healing traditions together. In my opinion, we need to focus on a personalized
health approach not based on genes but on narrative. Every healer needs to co-create
a healing story with the person suffering and seeking assistance. Moreover, this nar-
rative needs to include greater attention to the relationships between the person and
his social community and natural environment. We need to work with nature in our
communities to foster healthy aging in all of us. Perhaps we need modern day shamans
attentive to the interrelationships among individual, family, community, and envi-
ronmental health!

Drs. Hartman-Stein and La Rue offer us a feast of authors and ideas under the
title Enhancing Cognitive Fitness in Adults: A Guide to the Use and Development
of Community-Based Programs. They focus on improving thinking and emotional
life rather than treating disease. The editors recognize that most of the strategies
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outlined in the book should be implemented in community-based settings. No longer
will the hospital or the doctor’s office necessarily be seen as the exclusive locus of
health. Rather we must embed health throughout community organizations, includ-
ing schools as I will return to at the end of my foreword.

The beginning part of the book focuses on research foundations. The book strives
for a balanced approach to brain versus cognitive fitness. Merely promoting concepts
such as neuroplasticity or neurogenesis is not a game changer. Brain scientists must
be challenged to improve our cognitive functioning and well-being in safe ways and
help to bridge scientific discoveries with practical, humanistic interventions.

Part I of the book points out that exercise and cognitive engagement deserve a prom-
inent place on the list of activities to do to keep the brain healthy. The editors have
added a chapter that includes information about the role of meditation in not only
improving cognition but also increasing compassion in caregivers of frail older adults.

Increasingly, information technology will play a greater role than biotechnology
in improving our cognitive functioning. However, we must go beyond computer
games to fully embracing the power of social networks and multimedia. It is not so
important that we develop artificial intelligence in computers, but rather we should
focus on how computers and other digital devices can help humans think and remem-
ber better as friendly aids to our cognition.

The second part of the book introduces us to some of the most successful community-
based programs in the country. Multifaceted programs will likely be the most
successful as they embrace the diversity of learning styles. My own particular interest
is an intergenerational learning that fosters the greatest opportunities for co-creation
of narratives that promote long-term thinking and valuing in human beings. Whether
it be reading or writing poetry or prose, the power of story is gaining appropriate
increased attention as a vehicle for promoting healthy individuals and communities.
The role of competitive intellectual programs such as Odyssey of the Mind and an
old fashioned spelling bee is also highlighted in this part of the volume. The final
chapter in the second part focuses on nutrition, increasingly recognized as an impor-
tant element of general and brain health.

Part III pays attention to creative artistic programming such as acting, creative
dance, music composition done in groups, and viewing museum art work in small
groups—all designed to enhance cognition in frail adults but perhaps more impor-
tantly, to enhance life’s quality for the individuals and those who care for them, both
paid caregivers and family.

Part IV of the book concentrates on wellness interventions for adults with cogni-
tive impairment including biofeedback strategies for “brain brightening.” My own
attitude is that we should develop wellness approaches for learners of all ages that
respect developmentally appropriate differences. In older adults these differences
can be associated with loss of memory and ability to multitask. But just as with
adults whose cognitive functioning is healthy, we need to look for opportunities for
positive growth in those with dementia. This section of the book features community-
based programs that strive to accomplish just that.

Positive psychology and positive aging have appeared on the scene as a counter-
balance to the often negative language of clinical psychology and gerontology.
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Yet a true wisdom of aging represents the need to balance the negative and positive
aspects of aging. In fact, recognition of the limits of our individual human abilities
as well as our life span is perhaps, etc. one of the sources for the kind of integrative
knowledge that wisdom represents. We should not view wisdom as a rare occur-
rence in human society but rather see that each one of us has a little bit of wisdom
that can be enhanced by working collectively with others.

The final chapters refer to two programs that focus on intergenerational learning.
Danny George describes “The Intergenerational School” started by my wife Cathy
and me ten years ago. This public charter school celebrates lifelong, experiential
learning in-service of community. Its signature intergenerational reading, mentoring,
computer, and gardening programs allow human beings of all ages to learn together.
The school is nationally and internationally recognized as an innovative and effec-
tive model for educating children. Most of our children come from challenged urban
areas and many are living with incomes below the poverty level.” Yet, we have dem-
onstrated, as Danny George describes, that such an environment can be life enhancing
for elders with memory problems as well. The school is building on its decade-long
commitment to environmental sustainability. If our societies are to survive the threats
of global climate change, we need to develop more effective learning communities
that can help us behave responsibly in the present to attempt to reverse the effect of
destructive behaviors in the past.

Ultimately individuals need to ask what is their purpose in life, and what do they
wish their legacy to be. As we age and become the elders, the baby boomers will
need to find opportunities to remain cognitively fit and socially engaged. What better
place to enhance one’s own cognitive fitness than in a community serving the future
by educating children? There is no greater purpose than the work shared in this
book to enhance our cognitive fitness and our overall sense of well-being within
sustainable communities.

Peter Whitehouse, M.D., Ph.D.



Preface

Older people across the world are embarking on an experiment in nature, adopting
many different approaches to cognitive well-being, committing to physical exercise
to benefit their brains as well as their hearts, changing their diets, managing stress
more effectively, signing up for lifelong learning programs, participating in the arts,
engaging in friendly academic competitions, and volunteering to advance causes
beyond themselves, with the belief that these actions can improve their cognitive
course. Research to guide choices about which activities may have the greatest benefit
for late life cognitive function lags behind this popular movement, but as shown in
the opening chapters, the scientific literature on what works, and what does not, is
growing and can be spurred on in positive ways by the motivation to “be all you can be”
in later life. This book brings together the exciting research underway on cognitive
wellness interventions with the diverse and creative community-based programs
being offered to stimulate cognition and well-being for older adults.

Another motivation fuels interest in cognitive wellness — the hope of avoiding
Alzheimer’s disease (AD) or other dementias. Researchers now recognize that the
pathological substrates of AD develop across decades, and most view the clinical
expression of this disease as a product of complex interactions of genetic, environ-
mental, and lifestyle factors. As we have worked on this book, we recognize all too
well that investigation to unravel the complex causes and clinical triggers for AD
and other dementias is just beginning. Even at this early stage, however, animal
research indicates that physical exercise can facilitate neurogenesis, synaptogenesis,
and other aspects of brain structure and function important for learning and mem-
ory. Clinical trials of exercise interventions with humans show encouraging results
for sustaining cognitive skills. Cognitive training interventions, some large-scale
and well-controlled, are also showing positive outcomes, with training-related benefits
lasting for months or even years in some cases. Epidemiological evidence continues
to show that mentally active lifestyles are associated with slower rates of cognitive
decline and later onset of dementia.

Concepts such as brain reserve and cognitive reserve are helping to provide a
conceptual framework for why older persons are often able to sustain a high level of
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cognitive function despite having neuropathology of AD or other dementia. The general
idea behind both of these concepts is that insults to the brain due to aging, strokes,
or a host of other factors can be tolerated better by individuals with greater initial
levels of critical brain resources (i.e., brain reserve) or more efficient or flexible
cognitive coping mechanisms (i.e., cognitive reserve). We do not know yet whether
lifestyle factors such as a sustained commitment to exercise or to cognitively stimulating
activities in later life add to brain or cognitive reserve, but the possibility that they
may is intriguing. Scaffolding theory and brain plasticity models provide an addi-
tional way of thinking about the characteristic cognitive changes of aging and about
methods for supporting cognition.

Clinicians and program directors who work with older adults face practical and
ethical challenges in deciding how best to help their clients sustain and maximize
their cognitive skills. Both of us have worked in clinical settings and encountered
older clients and their family members who looked to us for more than an accurate
diagnosis followed by the message, “See your doctor for follow up for medication
and come back for another evaluation in a year from now.”

It is our hope that this book can inform clinical choices by demonstrating the
breadth and scope of some of the cognitive support interventions that are available
now, while at the same time recognizing that more work is needed to establish the
efficacy of cognitive wellness interventions.

Part T covers research foundations for cognitive wellness interventions. Part II
provides a rich sampling of the programs being offered to bolster emotional resil-
ience and support cognitive function in normal aging older adults such as memory
training courses taught by peers, to intergenerational and lifelong learning pro-
grams, friendly academic competitions, oral life review and creative writing, or
nutritional and exercise recommendations. Part III describes programs for both frail
and healthy older adults that promote immersion in the arts for cognitive fitness via
acting courses for theatre and film, dance and movement, music composition, and
exploring visual arts. Part IV provides examples of behavioral interventions tailored
to older persons with cognitive impairment, and Part V shows how older adults’
volunteering can benefit all concerned.

Work on this book has been important to us, too, on personal levels because of
struggles with dementia in our families. Paula’s mother, Pauline, suffered from prob-
able mixed dementia that became apparent while she was in her late 70s. She lived at
home with her husband, passing away in 2006 from a massive stroke at age 83. Paula
remembers when she first recognized signs of possible early dementia in her mother.
At that time the medical community placed a great deal of hope that individuals with
mild cognitive impairment and early dementia would benefit from a cholinesterase
inhibitor. After reviewing the available studies at the time, Paula agreed with the
treatment plan recommended by her mother’s primary care physician. But rather than
stabilize her functioning, it appeared the medication contributed to a loss of her
mother’s vitality. Pauline experienced bradycardia (low heart rate), syncope, and
multiple falls that led to frequent hospitalizations; symptoms later reported in population-
based studies as potentially adverse side effects of cholinesterase inhibitors (Gill et al.,
2009; Hernandez, Farwell, Cantor, & Lawler, 2009).



Preface Xiii

When Pauline was in her mid to late 70s, she was a witty, lively, very physically
active woman, but her last few years were characterized by hours lying on the couch
each day. Paula and her father were not as concerned about Pauline’s memory loss
as they were her inability to remain energetic enough to do simple household tasks,
attend adult day care, or take walks. Understanding firsthand the helplessness felt by
family caregivers in similar situations, Paula has developed interventions for her
clients including meditation programs, memory enhancement and creative writing
classes, spelling clubs, and other educational programs in the community. From the
mid 1990s until her passing in 2006, Paula’s major professor, Dr. Jeanette Reuter,
stressed that she should not give up on her frail older adult clientele but strive to
offer them opportunities for social and cognitive engagement.

Asenath’s father, Dale, lived for many years with Lewy body dementia. In contrast to
Paula’s mother, Dale seemed to benefit from treatment from a cholinesterase inhibitor
for at least a short time. More important over the long haul was the fact that he was able
to “age in place,” surrounded by a community of people familiar to him and his way of
life, cared for by people whose dedication and compassion were appreciated by all of his
family. Would he have benefited from more active engagement programs? There is no
way to know. But having options for being involved and needed, to the extent of one’s
wishes and capacities, is what we wish for our loved ones and ourselves.

Finally, we realize that the topic of cognitive fitness for dementia prevention or
amelioration of symptoms is fraught with controversy. The truth is that both pharma-
cological interventions to improve memory and cognition as well as cognitive training
programs get modest effects at best. The “traditional” approaches of trying to
recover function through drugs or training do not offer as much promise for living
well with memory changes or dementia as do approaches that address quality of
life. It is our sincere hope that this book will give attention to cognitive wellness
support for older adults throughout the life course and inspire the creation of addi-
tional programs that provide social connections and pursuits that serve to keep older
individuals positive and engaged during late life.

We want to acknowledge our many diverse contributors who were willing to
provide their knowledge and expertise in this volume. Each chapter was written by
highly skilled scientists, clinicians, artists, and educators. We thank them for their
excellent work in synthesizing the literature as well as generating additional sugges-
tions for future research, practice, and educational models.

We wish to heartily thank Janice Stern, Senior Editor, Health and Behavior, at
Springer for her persistent belief that this volume would become a reality. Janice
remained positive and cheerful, providing practical recommendations and generating
positive energy throughout the project. Our thanks also goes to her assistant, Kathryn
Hiler, for her detailed work to get to the finished product. We want to recognize the
efforts of Jeanette Biermann, who served as a valuable research assistant and gave
editorial support throughout the development of the book. We extend our thanks to
Carolyn Smith, administrative assistant at the Center for Healthy Aging, who pro-
vided clerical support and worked long hours at the end of the process. Finally,
thanks to Jim Bradshaw, an experienced correspondent for The National Psychologist,
who was willing to give editorial assistance.
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On a personal note, Paula wants to express her deep appreciation to her husband,
Rob Stein, who encouraged her to undertake the project and who patiently supported
her throughout its completion in countless ways. Paula also thanks her son, Eric
Stein, who gave helpful words of support and encouragement during his mother’s
time and devotion towards completing the book.

Asenath would like to thank her husband, Art Montana, for support during writing
and editing, and her colleagues at the Wisconsin Alzheimer’s Institute for their
encouragement of her interest in interventions of all types to support cognition in
aging and dementia.

Kent, OH Paula E. Hartman-Stein, Ph.D.
Madison, WI Asenath La Rue, Ph.D.
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Chapter 1
Memory Enhancement Strategies:
What Works Best for Obtaining Memory Goals?

John Dunlosky, Heather Bailey, and Christopher Hertzog

Abstract Adults of all ages experience difficulties remembering important information
at times, and these difficulties occur more often as we grow older. Fortunately, a
variety of easy-to-use strategies can be used to help people improve their learning
and retention of a wide array of to-be-learned materials. In this chapter, we describe
(a) many of these strategies, (b) why they work, and (c) how to apply basic princi-
ples of memory to adapt strategies to effectively learn and remember in novel con-
texts. Given that these strategies are often best suited for a single task or context, we
also briefly discuss techniques that show promise for helping adults’ memory (and
cognition) function effectively across many contexts.

Almost everyone complains at times about forgetting an important name, idea, or
event. For many younger adults, such failures may be frustrating but are often
chalked up to a busy lifestyle or a forgetful personality. As we age, however, many
people begin to blame aging itself for such forgetfulness. In the worst case, even
healthy adults may become worried that they are showing the effects of getting
older, and they may even fear that forgetting is an early sign of dementia. Even if
such concerns are unfounded, it is true that as we grow older, learning and retriev-
ing information typically become more challenging. Difficulties remembering
needed information can be frustrating, because many contexts require that we
learn, retain, and retrieve information to accomplish our goals. Some examples
include remembering medical information or a new schedule for taking medica-
tions, learning names and procedures required to perform a new job or volunteer
work, or even learning facts that are essential for enjoying a variety of past times
— such as the names of birds for bird watching or the roster of the local franchise
for spectator sports.
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Fortunately, numerous approaches are available to help improve people’s memory
and retention. Techniques to enhance learning and remembering have a range in their
ease of use and overall efficacy. In this chapter, we highlight some strategies that
are especially promising. To overview our chapter, we first consider some of the litera-
ture on how memory can be improved or trained. We pay special attention to the
ultimate challenge of how skills or strategies that are trained can transfer to situa-
tions or contexts that differ from the training context. Although our chapter is written
for a practitioner who may be seeking to improve his or her clients’ memory, the
strategies and ideas described herein can easily be adapted by anyone who is trying
to overcome memory challenges.

Discovering the Magic Pill for Memory Rejuvenation

It would be great if just one thing were needed to ensure that people achieve their
memory goals regardless of what memory obstacle they are trying to overcome. Are
there any magic pills available to boost people’s memory regardless of what they are
trying to learn and remember? An older adult’s wish list might include a painless
dietary supplement, an easy-to-use memorization strategy that one simply had not
heard about, or a lifestyle change that would restore memory function to what it was
at age 20. Like Ponce de Leon’s Fountain of Youth, the much-hoped for dietary
supplement that restores memory has never been found. Although some dietary
strategies for supporting cognitive health appear more promising than others (see
Chap. 16), even the heralded ginkgo biloba (like other potentially memory enhanc-
ing supplements) has not fared well in controlled clinical trials (Einstein & McDaniel,
2004). There is at least some encouraging news, however, regarding cognitive and
life-style interventions. Recent research involving recollection training and physi-
cal-fitness training has shown considerable promise for improving memory in old
age. We briefly touch on this new wave of training research at the end of this chap-
ter. Before doing so, we consider a critical issue in evaluating the effectiveness of an
intervention: its breadth of transfer.

One critical aspect of this issue pertains specifically to the degree to which the
benefits of a specific intervention — such as a cognitive mnemonic or a lifestyle
change — will be broadly beneficial across a wide variety of tasks. In the context of
intervention research, psychologists refer to the issue as involving the breadth of
transfer of a trained skill to untrained contexts. For example, if one learns a specific
memorization technique (often called a mnemonic), can this technique be effective
for memorizing widely different kinds of information? Unfortunately, over 100 years
of research have demonstrated that transfer is rather limited. Instead, people receive
the greatest benefits of an intervention on only those tasks that the intervention was
specifically devised to improve. In their chapters, Boot and Blakely (Chap. 2) as well
as Zelinski and colleagues (Chap. 3) also address the transfer issue.

To get a sense of the transfer problem, consider the ambitious work by Ball et al.
(2002), who had 2,832 older adults (65-94 years old) participate in a cognitive
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training program that included 4 groups. One group was a no-contact control group,
and the other three groups had 10 training sessions that focused on one of three dif-
ferent kinds of cognition — either on memory, reasoning, or speed-of-processing.
Adults in the memory-training group were taught to use a variety of mnemonic
strategies (some of which we recommend below) for learning lists of words, such as
organizing words into meaningful categories. Reasoning training involved learning
strategies to identify patterns in stimuli that would support inductive reasoning
(learning about the patterns inherent in information). Speed training involved prac-
ticing tasks that involved quickly identifying visual information. To evaluate whether
the training worked, measures of the targeted cognitive abilities — memory, reason-
ing, and processing speed — were administered both before and after training. The
training procedures boosted performance for the trained task. That is, adults trained
to use memory strategies improved their performance on memory tasks, adults
trained to solve abstract reasoning problems did better on similar reasoning prob-
lems, and adults trained to speed their visual processing showed improvements in
these types of tasks as well. However, no evidence for transfer across types of cogni-
tion was found. Memory training did not improve reasoning or speed skills, reason-
ing training did not improve memory or speed skills, and speed training did not
improve memory or reasoning skills. These findings are representative of a larger
literature on training effects (e.g., Hertzog, Kramer, Wilson, & Lindenberger, 2009a;
Lovdén, Biackman, Lindenberger, Schaefer, & Schmiedek, 2010).

Even worse, numerous studies show that when older adults are trained to use a
memory strategy for a specific kind of material (e.g., one is trained to organize
words on a list to boost memory), this training does not transfer to other kinds of
material (e.g., learning a list of paired associates). One difficulty in achieving trans-
fer in such situations is that people may not realize that skills trained in one task can
be adapted for use on other tasks.

In a recent study, Cavallini, Dunlosky, Bottiroli, Hertzog, and Vecchi (2010)
trained older adults to use simple mnemonics (e.g., imagery, which is described in
detail below); during training, the older adults practiced the mnemonics while learn-
ing paired associates and single words. When later asked to learn text materials,
these older adults showed no improvement over their original baseline performance.
By contrast, another group of older adults received the same mnemonic training, but
they also were instructed how the mnemonics could be applied to other (nonprac-
ticed) tasks. Although the application of the mnemonics to text learning was never
mentioned, older adults in this transfer-instruction group did show significant
increases in the learning of text materials after training. Even so, transfer was not
found for all the uninstructed tasks. These results imply that individuals may not
think carefully about how to perform in a task context, so that explicit instructions
to do so may lead to a better use of available, appropriate strategies. Nevertheless,
explicit instructions to consider these issues do not ensure widespread transfer.

One additional constraint is that many strategies devised to improve memory do not
work well for all kinds of to-be-learned material. For instance, organizing a list of words
into meaningful categories works well for remembering word lists, such as groceries to
buy at a store, but would not be useful for learning the names of new acquaintances.
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So, the bad news is that, even for cognitive interventions, no “magic pills” are available
to boost people’s learning and remembering across all possible tasks and situations (for
a recent review reporting preliminary evidence that extensive training can produce
transfer, see Zelinski, 2009). Instead, efforts must focus on building a larger repertoire
of strategies and skills that can enhance memory and on training that will help an indi-
vidual decide what strategy will help him or her most in a specific situation. In the next
section, we describe some popular strategies that can be easily employed to improve
learning and remembering specific tasks.

Approaches to Memory Improvement

Diagnosing the Problem

Given that a magic pill to boost learning across all tasks remains undiscovered, the
desire to “improve one’s memory” could be regarded as too general, and therefore
somewhat misplaced. So, if an older adult is complaining about his or her memory
and asks you, generically, “how can I improve it?” the implicit answer should be,
“it depends!” In practice, first pose follow-up questions that define the client’s perceived
problem more narrowly. Exactly what are you trying to remember? In what contexts
do you need to learn the information? Is there a time pressure to learn the information,
or do you have plenty of time to study the target materials? What kinds of support will
you have to help you when you remember — will there be cues in the environment to
help you retrieve the sought after memories? Put differently, the best approach for
providing practical advice about how to improve memory is a clinical model of dif-
ferential diagnosis and treatment. Diagnose the problem and use this diagnosis to
decide which memory-enhancement strategy will work best for the given context.

To strengthen this point, consider one of the most powerful strategies ever
devised to improve memory. The method of loci involves teaching people to (a)
visualize a series of familiar locations, (b) visualize an image representing each
to-be-remembered item, and (c) mentally place each item into a corresponding loca-
tion. A critical feature of this method is creating new associations between well-
known locations and the set of to-be-remembered items. For instance, to memorize
a grocery list, you could visualize specific rooms in your house and then place men-
tal images of each grocery item into a room (for details, see Einstein & McDaniel, 2004).
The method of loci can benefit adults of all ages because one knows where to begin
item recall, knows how to monitor the accuracy of recall (one has forgotten an item
when a room is empty), and knows when recall is completed. However, the success
of the method of loci is typically constrained to concrete words (Baltes & Kliegl,
1992) and to serial learning paradigms (Herrmann, 1987). If someone is interested
in improving memory for text materials or for the names of new acquaintances, then
the method of loci will be less useful.

Thus, when clients are seeking to achieve a memory goal or want to improve their
memory, a good way to begin is to figure out exactly what kinds of task need to be
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performed better, and then find (or develop) a strategy that will best match that task.
In the remainder of this section, we discuss some general principles of memory that
will help you understand why specific strategies tend to improve memory, so that
you can choose (or develop) the best strategies for your clients’ specific needs. We
then use these principles to showcase some strategies and when they can be used to
enhance performance.

Principles of Encoding and Retrieval

In general, our ability to retrieve previously studied information is related to (a) how
well that information is organized in memory and (b) how well encoding strategies
distinguish between the to-be-remembered information from other information in
memory. In technical terms, distinctive processing involves processing differences
among items in the context of some organizational framework (Hunt, 2003; see
also, Hunt & McDaniel, 1993). The method of loci exemplifies the power of distinc-
tive processing: the loci provide part of the organizational framework, and visual-
izing each item within a location provides cues that can be used at retrieval to
distinguish the sought-after item from others stored in memory. So, imagine using
this method to learn a list of groceries: You may take a mental walk to each location,
and at the first one (the bedroom), you may remember that you visualized a green
vegetable that looks like a forest. This distinguishing cue would lead you away from
competitors (e.g., “cauliflower” or “carrots”) and right toward “broccoli.”

Besides distinctive processing, another principle is that memories will be easier to
retrieve if the cues used to study the sought-after information are available at the time
of retrieval. Again, part of the power of the method of loci can be attributed to the fact
that the cues used at study (e.g., the locations) are subsequently available at retrieval
(i.e., assuming one remembers the locations when they are needed — and that is why
you should instruct clients to select highly familiar loci when using this method).

As we describe various mnemonics below, we discuss how each one draws on
these principles in a manner that can enhance learning and retention. Before we get
to these strategies, however, we want to stress what is perhaps the most essential
principle of memory to remember: Memory is fallible regardless of what strategies
are used, so when possible, make sure your clients don’t rely on it — instead, encour-
age them to create an external reminder to get the job done.

Specific Strategies

External reminders. The following point cannot be stressed enough and deserves
repeating: When any one really needs to remember something, they should not exclu-
sively rely on memory but instead should support it through the use of an external
aid. Fortunately, older adults do not appear to be averse to supporting their memory
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in this manner: They report using external memory aids more than do younger adults
(Dixon & de Frias, 2007; Dixon, Hopp, Cohen, de Frias, & Bickman, 2003), which
is consistent with the argument that these aids can have a compensatory benefit.

External aids are most effective when they are used in a consistent manner. One
cannot merely make a to-do list; one needs to check it at the appropriate time to
support actually doing what is on the list. Thus, external aids work best if people
develop the habit of using them effectively (Tobias, 2009). Consider the most obvi-
ous external aid: a written appointment schedule. If clients need to remember an
appointment, train them both (a) to write it down in a schedule (on paper, a bulletin
board, in an appointment book, or an electronic medium like a laptop computer, an
intelligent cell phone, or another handheld device) and (b) to learn the habit of
checking the schedule throughout the day. One effective technique is to get in the
habit of reviewing tomorrow’s schedule in the evening, before going to bed, and
check it again in the morning before starting the day.

Routines, or habits of behaving, also can provide an important method for avoiding
memory failures. People often complain about losing their car keys, and an easy
way to lose them is to rely on remembering where they had been put every day. The
same problem applies to parking a car in a large parking lot. In both cases, a routine
can support memory. For keys, have your clients establish a “memory place” (e.g.,
a hook beside their door) and encourage them to consistently place their keys in that
place when arriving home. For parking, instruct them to park their cars in the same
general location in the parking lot every day, or mark down where they parked on a
piece of paper put in a wallet or purse for this purpose. In these cases, however, if
they failed to use the memory place and forget where something was put, one way
to find it is to try to mentally recreate the initial episode. So, they might attempt
to recall when they last saw their wallet (e.g., later last evening), and then attempt to
recall what they were doing at the time (e.g., emptying their pockets as they watched
television). Sometimes this method works (but not always) and its effectiveness has
not been systematically investigated. Thus, encouraging your clients to get into the
habit of using a memory place may provide better memory support.

A memory problem that we all struggle with is a failure to remember to do
something in the future. Such prospective memory failures can be frustrating. For
one embarrassing anecdote (feel free to share your own anecdote with your clients),
the senior author of this paper was getting ready for a concert and thought to him-
self in the shower, “I can’t forget to grab my ticket.” After the hour drive to the
venue (that involved going early to get the best seats), the junior author of the paper
said, “Okay, take out your tickets for the Indigo Girls!” Needless to say, the drive
back home for the ticket was not very pleasant. This problem is probably all too
common: forgetting to take something when we leave home (e.g., umbrella, bills,
books, mail, grocery lists, etc.), only later to realize one has forgotten to do so, usu-
ally when it is too late.

Fortunately, solving this problem is not difficult, as long as you can convince
your clients to get into the habit of using the end of each evening to prepare for the
next day. They should inspect their schedules for each activity that they need to
accomplish the next day, and then they should place anything that needs to go with
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them in a place that cannot be missed. For the example above, the ticket could have
been taped at eyelevel across the front door — no way to leave without it! One simple
technique is to place a small table beside the door. Anything that needs to go the
next day should be placed on the table, and just to make this fail safe, the table can
even be nudged in front of the door. By getting in the habit of preparing each eve-
ning for the next day, this kind of forgetfulness can be easily mitigated (unless of
course one regularly leaves the house from more than one door).

The best external reminders will not only ensure that you remember what you
want, but they will also indicate that you actually remembered. Clients who take
many pills and complain about forgetting them should immediately invest in any
number of pill boxes available on the market, with the days of the week clearly
displayed on each container. If they take the pills at night, then tell them to put the
pill box on a pillow or in the bathroom sink; for those taken in the morning, then the
pill box should be put beside a coffee pot or any object that is used every morning.
Doing so will ensure that they remember to take them, and later in the day if they
wonder whether they had, an empty container for that day will offer the best proof.

Sometimes we have numerous activities to attend to on a given day, and if these
are not the ones we do often, some may be forgotten. To sidestep the anxiety of
forgetting to do something important, older adults should be instructed to keep a
calendar right beside the bed, and at night, to write down everything that needs to be
accomplished the next day. If the calendar is checked in the morning (e.g., placing
it in the bathroom sink will ensure that this check is remembered), they will be one
step closer to a successful day.

If your clients can afford any of the new technologies that are hitting the market
(e.g., iPhones with alarms, or e-calendars), then these can be used to help them
sidestep prospective memory failures. The client (or their caregiver) can be easily
trained to set up the device to remind them to do key activities each day. For instance,
the iPhone alarm clock can be set to go off with different alarm sounds at various
times of the day. Each different alarm can be matched with a different activity, and
as important, the iPhone will even record a note that indicates the purpose of the
alarm. Recently, Thone-Otto and Walther (2009) discussed a variety of electronic
memory aids that are clinically relevant, including advantages and disadvantages to
each (for another critical review, see Kapur, Glisky, & Wilson, 2004). A common
disadvantage — other than cost — is that adults who have cognitive impairments or
difficulties with fine motor control may have problems programming some of the
smaller devices; in this case, you (or a caregiver) will need to provide assistance.

Of course, occasionally we may need to remember something that we cannot
write down — hilariously, we may record it on the iPhone, but merely forget to bring
it with us when we leave the house. What to do? Well, if the activity is vital, then the
best trick is to find a notepad to write the reminder on, and then put that in a place
that cannot be missed. If that is not possible, they must rely on memory — and we
offer many suggestions on how to improve it below. For prospective memory in
particular, one strategy is to form an implementation intention. Although the term
itself sounds foreboding, it merely means to think about doing what is intended at
the right time, which can boost prospective memory performance.
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To help one obtain a bird’s-eye view on how all these external reminders can be
combined, consider the following example: Remembering to take the laundry to the
dry cleaners after work. In the evening, your clients should put the laundry in front
of the door they use every morning. When they park at work, they should put a shirt
on the steering wheel, which is a great external reminder for remembering the dry
cleaners. If they need to keep the laundry in the trunk, only then should they turn to
an implementation intention: Right before they leave the car to go to work, they
should imagine themselves getting in the car after work and driving to the dry clean-
ers. This simple trick is not fail safe (relying on one’s prospective memory rarely is),
but some evidence suggests it does increase the chances of remembering (note,
however, the technique is just now being widely investigated, and it may not work
for adults of all ages, Schnitzspahn & Matthias, 2009).

In summary, the rule of thumb should be: If your clients can rely on an external
reminder, then by all means have them do so. If they get into the habit of regularly
using reminders and schedules, they may even gain the reputation of being a person
who never forgets! However, if they must commit something to memory and cannot
use an external reminder (or they just enjoy memorizing their grocery lists), one of
the next strategies will likely help them increase the chances of remembering.

Method of loci. The method of loci involves teaching people to (a) visualize a series
of familiar locations, (b) visualize an image representing each to-be-remembered
item, and (c) mentally place each item into a corresponding location. A critical fea-
ture of this method is creating new associations between well-known locations and
the set of to-be-remembered items. For instance, to memorize a grocery list, you
could visualize specific rooms in your house and then place mental images of each
grocery item into a room (for details, see Einstein & McDaniel, 2004). The method
of loci can benefit adults of all ages because one knows where to begin item recall,
knows how to monitor the accuracy of recall (one has forgotten an item when a
room is empty), and knows when recall is completed. However, the success of the
method of loci is typically constrained to concrete words (Baltes & Kliegl, 1992)
and to serial learning paradigms (Herrmann, 1987). If someone is interested in
improving memory for text materials or for the names of new acquaintances, then
the method of loci will be less useful.

Explicit noticing and rehearsing. It is well known that remembering is, to a great
degree, a byproduct of attending to information and processing its meaning. Often,
we forget information because we do not attend to it in a meaningful way. Consider
the example of forgetting where one’s car is parked. This memory failure can occur
because we are so absorbed in getting to where we are going and thinking about
what we need to do, that we park the car without explicitly reflecting on where it is
parked. Here again, writing down the location can be the best approach. But estab-
lishing the habit of explicitly encoding where the car is parked (e.g., Row 10, fifth
car from the aisle) can also be effective. Moreover, it is often useful to pause before
leaving the parking lot, stop and return one’s gaze to the location of the parked car,
noting its spatial location with reference to what one will encounter upon returning
to the parking lot. In general, pausing one’s routine to attend explicitly to important
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information lessens the chance that our tendency to behave on “auto-pilot” will pre-
vent us from encoding the information distinctively.

Elaboration and imagery. Elaborative strategies involve using knowledge that peo-
ple already have stored in memory to embellish (i.e., elaborate on) what they need
to remember. When what needs to be remembered is largely arbitrary, elaboration is
especially beneficial because it involves using what one already knows to make the
arbitrary become meaningful. For instance, imagine a client — let’s call her Betty —
trying to remember a pin number for a new bank account (e.g., 3204). You should
first help Betty find aspects of her life to elaborate on the number, so that it becomes
meaningful to her. In this case, perhaps Betty has four children and the youngest
is 32 years old, so she could use this mnemonic to help her remember: “my age (32)
when I had my youngest son plus the number of my children (04)”. Note how such
embellishment makes the number meaningful in a manner that capitalizes on dis-
tinctive processing: the numbers are interrelated by the common theme of “informa-
tion about my children,” and using such self-relevant relational processing (or
organization) is a powerful memory enhancer in its own right. As important, the
power of relational processing is further enhanced by the use of item-specific pro-
cessing. In this case, the two chunks of numbers (32 and 04) are given a specific
meaning when they are processed as “my age when I had my youngest son” and
“number of children.” Thus, if Betty remembers her mnemonic (about children —
age with youngest son and number of children), it would first allow her to recon-
struct the general encoding context (it was about my children) and then would allow
her to distinguish between the numbers she seeks vs. other numbers that may be
relevant to her children (e.g., the age when she had her oldest daughter or son).! In
this manner, the power of elaborative strategies often arises because they involve
distinctive processing that entails identifying differences in the context of relational
processes.

Many elaborative strategies exist, and we have already introduced one in detail —
the method of loci, which has presumably been in use ever since Simonides (547-468
BCE) discovered its memory benefits about 2,500 years ago. The efficacy of this
method partly relies on its use of imagery, or picturing to-be-remembered items
interacting with the loci in the mind’s eye. Similar to the elaborative strategy described
above, interactive imagery that is personally meaningful also capitalizes on distinc-
tive processing to enhance memory (Marschark, Richman, Yuille, & Hunt, 1987). To
make this point concrete, consider another example. Let’s say a client has been upset
by repeated failures to remember the names of the various woodpeckers that feed in
his backyard. For some reason, Tony cannot seem to remember which one is a Downy
woodpecker. So, here is what he should do: Go to the picture of the bird, and identify
an outstanding characteristic, such as the big red splotch on the back of its head.

! Admittedly, numbers are just difficult to remember and are best written down if possible. However,
if you have some numbers that you need to memorize or if you are a number fanatic (e.g., you want
to remember batting averages of your favorite players etc.), mnemonics have been developed spe-
cifically for learning numbers (e.g., Hill, Campbell, & Lindsay, 1997).
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In this case, he might imagine the red splotch dripping down the woodpecker’s back,
so that each time Tony sees the red splotch he matches it with “down the back,”
which would then be linked to Downy. This visual image relates the to-be-remembered
name (Downy) right to an obvious feature of the bird, and it helps to distinguish it
from many other possible woodpeckers. When a Hairy woodpecker flies up to his
window (who also dons the same red splotch), he will need to find other item-specific
information to distinguish them. For instance, he could imagine a long ugly beak that
is hairy to help him remember that the Hairy woodpecker tends to have a longer beak,
whereas the Downy’s beak is more petite and dainty.

The idea here is to use prominent features of information to associate, and then develop
meaningful — and perhaps even exaggerated — images of those features interacting.
By doing so, anyone can gain the power of both relational and item-specific processing,
especially if their images are personally meaningful. In fact, imagery is just another form
of elaboration, which can involve using any information — visual or verbal — to embellish
what one is trying to remember. Just the added effort needed to elaborate on something is
likely to boost learning, because it ensures attention is focused on what needs to be com-
mitted to memory (cf. Section on “Explicit Noticing and Rehearsing” above).

Structure analysis. When clients want to remember complex information (e.g., the
gist of a news story or the pros and cons for a given health plan), they will likely
need to use more than elaboration and imagery to obtain their learning goals.
A well-written text may offer assistance, because texts that are well written often
highlight the critical information using coherent sentence structures that make it
easy to comprehend and remember (Britton & Giilgéz, 1991). Nevertheless, all
writing is not made equal, so they may have their work cut out for them when they
decide to commit a particular argument or story to memory.

To help out, Bonnie Meyer and her colleagues developed and tested a strategy
that improves text memory and comprehension. A premise of their efforts is that we
cannot remember everything from texts that we read — often, we do not even want to
remember all of it anyway. Instead, the most critical information is by definition the
most important to retain, and the structure-strategy intervention is meant to increase
the chances that adults meet the goal of remembering the central information by
training them to use signals in texts. While reading, these signals allow people to
identify the writer’s main goals and structure of the text, and the signals can later be
used as a potent retrieval cue. For instance, a writer’s main goal may be to discuss
causation (e.g., what causes acid rain), which would be signaled by key words in the
text (e.g., as a result, because, for the purpose of, etc.). Clients could be trained to
identify the writer’s goal by focusing on these signals, and when they surmise that
the writer’s goal is to discuss causation, they should then identify the causes and
effects embedded in the text; for instance, acid rain (the effect: higher than normal
levels of nitric and sulfuric acid in rain) has man-made causes (such as emissions
from fossil fuel combustion) and natural causes (such as volcano and cow emis-
sions). When later trying to remember details of the text, they would first identify
the text structure (causal, about acid rain) and use that structure to help retrieve any
causes and effects. In this case, an astute mnemonist may even use imagery to link
acid rain, fuel combustion, and volcano emissions in an interactive visual image.



1  Memory Enhancement Strategies: What Works Best for Obtaining Memory Goals? 13

Another text structure involves comparisons, which are signaled with phrases
such as “in contrast,” “on the other hand,” “whereas,” “compared to,” and so forth.
When such signals are encountered, readers should identify the key issue(s) on
which opposing views are being compared and then focus on identifying the differ-
ences and similarities of the views within the text. When later trying to recall the
information, remembering that the text involved comparison will subsequently sig-
nal them to retrieve the issue(s) relevant to the comparison and then to attempt
recalling the views on either side of the debate.

The structure-strategy intervention definitely improves people’s retention of text
materials, and it is likely to be effective for many reasons. Some reasons are that it
encourages adults (a) to better attend to what the writer is discussing (because
identifying text structures requires focused attention), (b) to organize the text mate-
rial around one or more structures, and (c) to elaborate on the most pertinent infor-
mation within that structure. Put differently, by using the structure-strategy
intervention, your clients will be capitalizing on distinctive processing to retain and
comprehend text materials. Meyer and her colleagues have identified six text struc-
tures, and each one is signaled by different text content, so relatively extensive train-
ing may be needed to master this strategy. For interested readers, Meyer, Young, and
Bartlett (1989) provide detailed instructions on how clinicians and their clients can
take advantage of this powerful strategy. Nevertheless, the larger point is that explic-
itly attending to the structure of ideas in the text and working with this structure to
encode it (as opposed to merely reading the text in a more passive manner) can
enhance memory for the important information in the text.

Self-testing. The mnemonics that we just discussed are limited in that they will not
work for all tasks; the method of loci is great for memorizing lists but may be less
useful for memorizing the details of a lengthy argument,” whereas structure analysis
will not be useful for learning simple associations that are relevant to our day-to-day
lives (e.g., remembering where you parked your car or even which evenings your
favorite shows are airing). The next two devices that we discuss — self-testing and
spaced practice — are more general in that they potentially could be adapted for use
across many tasks.

Many people view testing as a way for teachers to evaluate how well their stu-
dents have learned course content. Although tests do serve this purpose, the act of
testing oneself can also have a potent influence on memory, particularly when one
correctly recalls sought-after information from long-term memory (Roediger &
Karpicke, 2006). Successfully retrieving information also increases the likelihood
that this information can be retrieved at a later point in time. Although research has
not fully unraveled why testing improves memory, one contributor is that recalling

2When books and paper were scarce (or just not available), orators would need to commit lengthy
texts to memory, and adaptations of the method of loci were used to achieve phenomenal feats of
remembering. No doubt, however, orators would use a variety of strategies to distinctively process
stories to achieve their lofty goals (Yates, 1966). In our society, we no longer need to transfer the
great works (or even lesser ones) by word of mouth, so if we really want to re-live a classic, one
just needs to download it from Kindle or go to a local library for a copy.
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sought-after information can boost the degree it is connected with other previously
stored ideas in memory, and these ideas (or cues) can later be used to increase the
likelihood of retrieval (Carpenter, 2009). The self-testing technique builds in part on
this process. It involves waiting until sometime after study and trying to retrieve the
sought-after information from memory. Afterward, feedback should be obtained by
comparing what was retrieved to the correct answer, or if nothing was retrieved, the
correct answer should be restudied.

Self-testing can boost memory via two routes. First, it can directly boost memory
when the sought-out information is correctly retrieved, as just discussed. Second,
self-testing can enhance memory by improving people’s self-regulated learning.
If people test themselves and cannot recall something now, the failed recall attempt
will alert them to spend more time trying to learn the sought-after information. Not
only could they spend more time restudying that information, but the failed recall
attempt could also be a signal that they need to develop a different strategy to com-
mit the information to memory. Sometimes one’s original elaboration or strategy
just does not work, and one of the best ways to find out is through self-testing
(Bahrick & Hall, 2005).

We have been developing a training program aimed at getting older adults to use
self-testing to regulate and improve their learning. Older adults in these programs
learn about the benefits of self-testing and are also trained to (a) self-test after initial
learning and (b) focus their relearning on information that they cannot currently
retrieve. This regulation-training intervention has proved successful both when
training occurred in the laboratory (Dunlosky, Kubat-Silman, & Hertzog, 2003) and
when older adults trained themselves using a manual (Bailey, Dunlosky, & Hertzog,
2010). In fact, the impact of this self-testing intervention was relatively large when
compared to a control group that did not receive self-testing instructions, and they
were not appreciably different when older adults trained themselves at home than
when they were trained in the laboratory.

Now let’s consider how to adapt self-testing to a variety of tasks. Whenever cli-
ents meet someone new and care to remember his or her name, they should be
trained to use the following strategy: Let’s say that Robert introduces himself at a
dinner party; immediately they should repeat his name, such as “Hello Robert —
great to meet you.” This immediate self-test will ensure that they actually attended
to the name because if they did not attend and cannot immediately recall it, they are
unlikely to remember the name later on. At least at this point, they can always chime
in, “I’'m sorry, I didn’t quite hear what you said, it was...?” If they continue to talk
with Robert, then self-tests could occur occasionally by trying to use “Robert” in
conversation or by covertly recalling his name right before the conversation ends. If
they can recall it then, their memory for the name will get a boost from the success-
ful recall attempt. If they cannot recall it, they still have a chance to correct them-
selves by asking, “I’m sorry, it was great talking with you, but could you repeat your
name again, my memory is a bit rusty.”

Self-testing can play an even bigger role as we strive to meet our memory goals.
Clients may be studying text materials for a state licensing exam; they may be get-
ting ready to take a bird-watching vacation and want to have the likely candidates
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easily accessible from memory; or, as a burgeoning baseball fan, they may decide to
memorize which teams belong to the leagues and various divisions. In each of these
cases, they can use one of the strategies described above to initially study the to-be-
remembered information. After finishing with study, they should then go back and
test themselves by using the available cues to try to generate the correct answers.
The cues they use should be as specific as possible. For instance, they should not
simply say, what were the baseball teams? But rather, train them to create cues that
map on to the specific information that they are trying to remember. For instance,
they may start by learning the divisional structure of baseball and then ask them-
selves, “What are the teams of the American league, East division?” As we have
already seen, organizing the information in a meaningful way (e.g., by league and
division), by itself, can be an important part of effective learning.

To expand the illustration, the cues from the aforementioned examples could be
the actual practice test questions for the licensing exam (e.g., a picture of each road
hazard sign, while trying to retrieve what it signifies) or the pictures of birds (asking
for each, what is its name). The critical feature here is not to view the cue and its
answer (e.g., the picture of the bird and its name) while self-testing. To find out about
what is learned and not yet learned, it is important to try to retrieve the information
and use this act of remembering to decide how well the answer has been learned.

As mentioned previously, the very act of successful retrieval should help
strengthen memory for that item. But as important, clients should be trained to use
successful and unsuccessful retrievals to guide their further study efforts. Restudy
should focus on what was not correctly recalled, and this process (study followed by
self-testing) should be repeated until everything is correctly recalled at least once.
At this point, they can be confident that their memory will be pretty good for what
they are trying to remember, although memory will be even better if they continue
to correctly recall the information more than once during a single study session (Pyc
& Rawson, 2009). Of course, over time, everyone forgets some of what they had
learned, so your clients should also allow for this possibility and not get discouraged
by forgetting. To ensure very long-term retention of any material, they may even
need to combine these elaborative strategies and self-testing with spaced retrieval
practice. We consider this form of practice next, and then we discuss how it can be
combined with other strategies to create enduring memories.

Spacing practice. Scheduling when and how often materials are studied can be just
as important as which strategies are used to study them. A variety of schedules have
been extensively investigated, but two are particularly popular. Massed practice
involves studying a given to-be-remembered material until you are finished, without
any intervening study of other materials. When studying Foreign-language vocabu-
lary, one might repeat “chateau — castle” multiple times and then move onto the next
item without ever returning to “chateau — castle.” By contrast, spaced practice involves
studying a given material, putting it down, and then coming back to it. For spaced
practice, one might study “chateau — castle” for a brief period, study other vocabulary
items, and then later go back to “chateau — castle.” Research has repeatedly demon-
strated the power of spaced practice: even when the amount of time studying is
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equivalent, subsequent memory performance is typically much higher after spaced
than massed practice (for reviews and boundary conditions, see Cepeda, Pashler, Vul,
Wixted, & Rohrer, 2006; Dempster, 1988; Donovan & Radosevich, 1999).

Spaced practice is not difficult to apply to many situations, especially with a little
forethought. For example, when trying to remember someone’s name, older adults
should repeat it to themselves covertly as they are talking with the individual, but as
important, those repetitions should be spaced, such as repeating the name after an
occasional turn of the conversation. If a particular portion of a text is important to
remember, then the best way to proceed is to begin by using the structure-strategy
technique; afterward, the text should be put down and returned to later for a spaced
booster, which involves attempting to recall the structure and the content (i.e., a
self-testing attempt) and then rereading the text to make sure what was recalled
matches the key points of the text. Such spaced self-testing (paired with restudy)
can be easily adapted and highly effective for learning all kinds of material.

If used properly, spaced practice can lead to phenomenal levels of performance
even after very long delays. To do so, however, one must have the time and be will-
ing to space practice across multiple sessions that are separated by days and months.
Harry Bahrick and his family (Bahrick, Bahrick, Bahrick, & Bahrick, 1993) demon-
strated the power of spaced practice for retaining foreign-language vocabulary. Each
Bahrick learned 300 vocabulary terms, but they studied only 50 words in any given
session. During a session they repeatedly studied and tested themselves on each
vocabulary item in a spaced fashion, until they correctly recalled each item one
time. They then restudied each list, but at differing lags between practice sessions.
For instance, for one deck of 50 words, practice occurred every 14 days for 12 more
sessions; for another deck, practice occurred every 56 days for 12 more sessions.
After the final practice session for each deck, a test occurred 5 years later. Even after
this long delay, they recalled 60% of the words when the spacing interval was 56
days and 35% when the interval was 14 days. The implication of this study is clear:
If your clients want to retain important information over long periods of time, they
should study that information until they initially can recall it, but then keep coming
back to it from time to time, to make sure they still remember and to restudy what
has been forgotten.

As impressive, spacing can actually improve concept learning and problem-solving.
Concept learning involves understanding general concepts from experiencing spe-
cific examples, such as learning to identify the painting styles of painters (e.g., that
a new painting is either by Monet, Renoir, or Pissarro) or learning to classify a new
bird with respect to its family (e.g., that a new bird is a finch, a grosbeak, or a
thrush). Intuitively, it seems that massing would be the best way to learn these and
other concepts; that is, when learning birds, studying and comparing all the finches
first, and then going to the grosbeaks second, and so on. By doing so, one might get
a good sense of what it means to be “a finch” or “a grosbeak.” On the contrary,
recent research has shown that concept learning is actually better when practice is
spaced (Kornell & Bjork 2008). In this case, one would study a finch, a grosbeak, a
thrush, a vireo, a warbler, a thrasher, an oriole, and then begin again. Apparently,
experiencing the contrast of how types of birds differ (a type of distinctiveness
encoding) assists in classifying their similarity as well. By spacing (or interleaving)
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study of birds from the various families, it will be easier to identify the family to
which a novel bird belongs (Wahlheim, Jacoby, & Dunlosky, in press).

Spacing also works for problem-solving. Rohrer and Taylor (2007) taught stu-
dents to find the volume of four geometric solids (e.g., the volume of a wedge from
a cylinder, a spheroid, a spherical cone, and a half cone). During practice, the stu-
dents either solved each kind of problem en masse (e.g., practice finding the volume
for the wedges, followed by practice finding the volume of spheroids) or other stu-
dents practiced the problems in an interleaved and spaced fashion (e.g., practice
with one wedge, then a spheroid). Performance during the practice session was
better for the massed (89%) than for the spaced (63%) group, but a week after
practice, performance on the final test was substantially better for spacers (63%)
than for massers (20%)! So, when possible, your clients should space their practice
because it can improve their memory for specific materials (e.g., for names, texts,
medical information, etc.), their skill at learning new concepts (e.g., classifying
paintings or birds), and even their skill to solve novel problems.

The power of combining strategies: Testing and spaced practice. Many of the strat-
egies that we have described may work best when they are combined. In particular,
two that seem to go hand-in-hand are testing and spaced practice. In fact, for testing
to work well, it often should be delayed after initial study, so that the sought-after
information is just not being regurgitated from short-term memory; thus, the testing
strategy will often demand spaced practice. Nevertheless, questions do arise about
(a) How much testing is necessary to achieve long-term retention, and (b) after a
given self-testing attempt, when should the next test occur?

The best answers to these questions will likely be informed by what needs to be
learned. The reason is that testing appears to benefit memory most when retrieval is
successful. Of course, a failed retrieval attempt does provide valuable information
about what has not been learned well enough. However, when the sought-after
information is correctly retrieved, it can dramatically boost memory. Thus, for dif-
ficult-to-learn materials (e.g., arguments in texts), it may be best to start by trying to
recall the argument soon after it is read, just to make sure that the critical arguments
can be retrieved. If they can, then a good strategy is to wait longer (e.g., later that
day or even the next day) to try to retrieve them again. For easier materials (e.g.,
Foreign-language vocabulary), most of them could probably be recalled after a short
delay, so it is better to challenge memory by waiting until after a longer delay before
the first self-test attempt (e.g., 30 min or an hour). The idea is to find a delay in
which at least some of the material can be recalled. If nothing can be remembered,
then the delay was too long. By contrast, if everything is recalled with ease, then
either the test was too early or everything has been learned well enough to move on.
Similarly, someone with memory problems (e.g., someone classified as having mild
cognitive impairment) may need to begin with short delays between study and test
(so that some information can be recalled), whereas a healthy older adult could
potentially begin with longer delays.

You may be thinking to yourself, “Well, it could take quite a bit of effort to figure
out the right testing schedule for each client who wants to remember different kinds
of material.” We agree, and no scientist today has a fail-safe prescription for how best
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to schedule practice to efficiently achieve the most durable learning. So, if clients
want to master something important to them, then train them to use trial-and-error
and to keep testing themselves (with restudy) at longer delays until they feel that they
can fluently retrieve all that they need. One way to accomplish this feat is to create a
schedule by using an external reminder (such as a reminder note in your appointment
book or an alarm on an iPhone) to remember to keep self-testing until the important
information is correctly and readily accessed across multiple test attempts.

This rationale also suggests that an expanding schedule of practice would
often be most effective. For this schedule, the initial spacing of test (and restudy)
trials is short; for instance, you may have clients study “chateau — castle” and then
immediately ask, what does chateau mean? In this case, they are beginning with a
test that is right after study, just to make sure that they attended to what they are
studying. They should then wait for a longer interval (say enough time to study the
rest of the vocabulary terms), self-test again, and then restudy any item they did not
recall. The next interval should be even longer, and they should continue expanding
the delays between each successive test-restudy trial.

This expanding practice schedule is more difficult to use than a fixed schedule of
spaced practice in which the delays between each test-restudy trial are equal in
length. Moreover, despite our arguments above, memory performance is not always
better after an expanding than fixed schedule (for a recent demonstration involving
older adults, see Balota, Duchek, Sergent-Marshall, & Roediger, 2006).

An expanding practice schedule may be ideal for some adults with cognitive
impairments. For instance, Cameron Camp and his colleagues have been using a
combination of testing (with feedback) and expanding practice to help individuals
with dementia remember nurses’ names and safe living habits (e.g., Camp &
Stevens, 1990; Cherry, Simmons, & Camp, 1999; Brush & Camp, 1998). For these
interventions, a trainer would assist the patient. The trainer may first present a pic-
ture of a nurse’s face along with his name, and then immediately test the patient. If
the patient cannot remember the name immediately after it was presented, then the
face and name are presented again until they can recall it. Once the name is correctly
recalled, then further testing occurs in which the trainer increases the length of the
delays between subsequent tests in an expanding manner (e.g., 5 s delay, 10 s delay,
30 s and so forth). If a recall failure occurs at one interval (e.g., at a 30-s delay), then
the name and face would be shown again, but the next delay would be the next
shortest one (in this case, 10 s delay). If training occurs in an expanded manner dur-
ing a session and is also repeated across sessions, even individuals with learning
deficits can show long-term retention. For these special populations, the practitioner
needs to take control away from the patient: the practitioner gives the tests, evalu-
ates the patient’s memory, and then makes a decision about when the next test (or
restudy) trial should occur. By contrast, healthy older adults would likely be able to
use these strategies — spaced retrieval and testing — on their own with relatively little
practice (Bailey et al., 2010).

Adapting mnemonics to fit the task. Let’s consider how the various strategies can be
adapted to fit different task requirements. To illustrate, imagine that you are at the
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airport and parking in a lot relatively far away from the terminal; given that you
travel often, you realize that sometimes you have a difficult time remembering
where you parked for the current trip. Your Chevy is on the third floor of the west
parking lot in space 12 of Row C. Unfortunately, you do not have a pencil or pen to
write down your location, so what should you do? First, you could use imagery to
imagine your car with a big C on the dashboard for “C” hevy and row C; this image
will help you distinguish between your current row and other rows you have parked
in during past trips. You still need to elaborate on third floor and space 12. Perhaps
the date 3/12 (or 12/3) has personal meaning, and if it does, use that personal
connection to elaborate on the numbers. Perhaps you decide that the space does not
matter (you can just walk up the row when the time comes), so you only need to
remember 3-West, Row C. For 3-West, you could use imagery by envisioning your
car flying west over a field with a big number “3” sewn into it.

To ease your mind, you may decide to combine the imaginal strategy with testing
at spaced intervals. You walk to the elevator, and right before getting in, you take a
test: if you see a big C on your dash as you are flying west (perhaps the sun is going
down) over a field with a “3” on it, then walk onto the elevator. However, if your
retrieval attempt at the elevator fails and the image does not come to mind quickly,
you have time to check the location again and try to come up with an alternative
elaboration to help you remember. Thus, to remember where you parked, you first
relied on imagery and then on spaced testing to enhance your memory. When you
finally make it to check-in, test yourself again, and if you are on the ball, write down
the location and put that external reminder in the same place that you always put
your car keys when you travel. When you later search for the keys, you will find
your note and a sure-fire way to make it back to where you parked. The major rec-
ommendation here is that whenever a client takes on a new learning task, you should
help them develop the best combination of strategies to use. These should include
organizing the to-be-remembered information and processing each piece of infor-
mation in a manner that will distinguish it from other memories.

Our discussion of strategies above is not exhaustive. Instead we chose to high-
light a few strategies that research has shown can improve older adults’ memory
across relatively common tasks. With a little creativity, these strategies can be
adapted to fit any task to improve the likelihood that your clients will learn effec-
tively and remember what they learned. If you are interested in exploring these and
other strategies in more depth, we recommend reading Einstein and McDaniel’s
book, Memory Fitness: A Guide for Successful Aging, or the edited volume by Hill,
Stigstdotter Neely, and Biackman (2000), Cognitive Rehabilitation in Old Age.

Maybe Some Magic Exists After All

Although no mnemonic strategy will work for all learning contexts and tasks, we
hope it is clear that many of the mnemonics discussed above can be adapted to fit
several tasks. For instance, self-testing often can be used successfully for learning
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many kinds of material, and in many contexts, spacing practice will also be an
option. Also, much of what we want to learn can benefit through the use of elabora-
tion. Thus, even though there is no magic pill per se, many of these strategies will
have relatively wide applicability. As important, despite the previous lack of evi-
dence that a given intervention will produce general transfer, recent advances in
intervention science have uncovered two strategies that show promise for relatively
general transfer: training one’s recollection and exercising. We briefly touch on each
one, and for an extensive review of these (and a few other) new and promising strat-
egies, see Hertzog et al. (2009a).

Training recollection. Some older adults (and even not-so old adults) have problems
recollecting specific information, such as remembering whether one turned off the
coffee pot or shut the garage door before leaving the house. By recollection, we
mean having a vivid and specific memory about the relevant context. For example,
when someone asks, “did I turn off the coffee pot,” he or she may specifically
remember “returning to the kitchen to put a glass in the dishwasher” and “turning
the coffee pot off right afterward.” Getting older reduces the likelihood of having
strong recollective experiences, which could have some negative consequences. For
instance, imagine a situation in which an older adult was taking two medications
with similar names, such as Celebrex for arthritis pain and Celexa for depression. If
she cannot recollect taking Celexa, but the name immediately sounds familiar
because she already had taken Celebrex, she might accidentally skip a dose of the
depression medication.

Recollection can be trained, in part by using the kinds of powerful methods for
learning new information we described earlier in this chapter. For example, Jennings
and Jacoby (2003) devised an intervention that enhances recollection and that also
seems to transfer to different task contexts. They improved older adults’ recollec-
tion by having them remember the source of information across increasingly long
intervals. This procedure has a study phase and a test phase. In the study phase,
people are given a list of words (e.g., house, book, dog...), and in the test phase,
they are given studied words (e.g., book) as well as new words (e.g., tree). Critically,
the new words are presented twice during the test phase (e.g., tree, iron, dog, bike,
tree) after an increasing amount of intervening words, and the second presentation of
new words likely elicits a feeling of familiarity. Thus, when people see a repeated
new word, they must decide whether it is familiar because they had originally stud-
ied it or because they saw it recently during the test. That is, they must accurately
decide which source (study or test) is responsible for their familiarity with a repeated
item. If they respond correctly, the number of items between the first and second
presentation of repeated words is increased (e.g., from 1 up to 28 intervening items).
Following 7 h of training, older adults were able to remember information as well
as young adults with up to 28 intervening items, and these improvements were
maintained for up to 3 months. Most importantly, Jennings and Jacoby (2003) found
transfer: Improvements after training were not limited to the task on which they
were trained. They also improved on a wide variety of cognitive tasks, including
those that measure working memory, long-term memory, sustained attention, and
processing speed.
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Beyond its benefits to recognition memory and many other cognitive processes,
another advantage of recollection training is that it can be implemented outside of
the laboratory. For instance, to-be-remembered information (e.g., words, names,
and pictures) can be printed on note cards. Each card consists of the target informa-
tion (e.g., a picture) on one side and a label (e.g., “studied” or “new”) on the other
side. Each “new” item would need to have two cards — one for each presentation.
Presentation order during the test phase depends on the desired difficulty. In the
beginning, only 1 or 2 cards should separate the first and second presentation of a
new item. The number of intervening items should be increased if performance is
accurate (e.g., 0 or 1 error). Although self-administered versions of recollection
training need to be empirically evaluated, this training is promising because anyone
can use it while learning material that matters to them.

Exercising for a fit mind and better memory. Another type of intervention that
improves cognitive ability involves aerobic exercise (for a recent review, see Hertzog
et al., 2009a). One study tracked older adults who completed either aerobic (i.e.,
walking) or anaerobic (stretching and toning) exercise (Kramer et al., 1999). After
6 months, the aerobic group was in better shape and demonstrated better perfor-
mance on a variety of executive function measures as compared to the anaerobic
group. Aerobic exercise also has been linked to better cognitive flexibility, long-
term memory, and even lower levels of depression. Importantly, all of these cogni-
tive benefits can be enjoyed after as little as 45 min of brisk walking 3 times per
week (see Chaps. 2 and 15).

Although physical fitness is not a memory strategy, it seems to benefit memory.
But more generally, it can be pursued easily by anyone who wants to improve his or
her cognitive and physical well-being (Hertzog, Kramer, Wilson, & Lindenberger,
2009b). A fitness program does not have to be strenuous to provide benefit; a regular
walking program that increases heart rate has been shown to have benefits for well-
being, physical health, and cognition. Many health maintenance organizations offer
programs with graded levels of demand to accommodate to the current capabili-
ties of their members. A cautionary note is in order, however, because if older cli-
ents want to reap these benefits of aerobic exercise, they should definitely consult
their physician before they begin, particularly if they currently have a sedentary
lifestyle.

Final Comments

The strategies described above definitely can promote better memory. At times,
they may take a lot of work to master and apply, and even when they are used prop-
erly, memory rarely will be perfect — especially if the strategies are used during only
a single session of study. Our recommendation is that clients should be trained to
use them. With a little creativity, the strategies can be combined and adapted to
produce distinctive and relatively durable memories. However, remember that
these strategies should be used only when clients absolutely need to remember
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something. The best way to remember something is not to rely solely on memory. So,
an essential aspect of helping your clients meet their memory goals will involve training
them to use external reminders and to adapt them to meet any new memory challenge.
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Chapter 2
Mental and Physical Exercise as a Means

to Reverse Cognitive Aging and Enhance
Well-Being

Walter R. Boot and Daniel P. Blakely

Abstract This chapter examines the current data on cognitive interventions, as
well as physical fitness interventions, as means of improving cognitive functioning,
including a review of the most recent behavioral and brain data. We present evidence
that cognitive interventions involving complex video game training are especially
promising. Special attention is devoted to the discussion of transfer of training
from these interventions to important real-world activities performed every day.
Recommendations and future directions are discussed.

Introduction

Numerous studies over the years have detailed age-related changes in basic percep-
tual and cognitive abilities. These changes include declines in long and short-term
memory, attentional control, dual-tasking and task-switching ability, processing
speed, and reasoning ability (e.g., Park et al., 2002; Salthouse, 2004; Verhaeghen &
Cerella, 2002). Declines occur, in part, as a result of normative age-related changes
in brain structure and function (Dennis & Cabeza, 2008; Raz, 2000). Critically,
these changes are associated with difficulties performing everyday activities
important for functional independence (e.g., Royall, Palmer, Chiodo, & Polk, 2004).
In other words, declines in cognition appear to be related to an individual’s inability
to perform the everyday tasks that allow for independent living without the need for
assistance from others (e.g., driving, shopping, finance management, cooking, and
housekeeping).
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The demonstrated relationship between cognitive abilities and functional indepen-
dence strongly suggests that interventions capable of improving cognition have the
potential to prolong functional independence and provide a better quality of life for
seniors. Effective interventions may also provide peace of mind and improved well-
being to older adults worried about failing abilities and loss of independence. In addi-
tion to benefits to the individual, interventions capable of boosting cognitive
functioning have the potential to reduce the societal burden of caring for individuals
when functional independence is lost. This may be an especially critical line of
research as industrialized nations face dramatic population aging (an increased
proportion of the population made up of older adults). It is estimated that by the
middle of this century, the proportion of the population composed of individuals
60 years of age or older will more than double in these nations (Cohen, 2003; Lutz,
Sanderson, & Scherbov, 2008). Effective methods to support cognition and preserve
function may be able to substantially reduce the investment of resources required to
confront this challenge, which some have referred to as the “silver tsunami.”

New technology may be able to substitute for decreased perceptual and cognitive
functioning, and technology designers are beginning to design technology products
with age-related changes in mind (Charness & Boot, 2009). For example, cell
phones are currently being marketed to older adults taking into account age-related
ability changes in vision and hearing. While these approaches are promising and
necessary, the current chapter focuses on another approach to assisting older adults
in maintaining independence, well-being, and cognitive vitality: the potential of
cognitive training and aerobic fitness interventions to ameliorate or reverse cognitive
aging and preserve cognitive vitality.

We specifically address normative age-related changes and not cognitive decline
associated with dementia, although this is an interesting and important line of
research as well. We begin by reviewing evidence that demonstrates older adults can
substantially improve their performance on cognitively demanding and challenging
tasks with training and practice. We then discuss issues of transfer of skill from
trained to untrained tasks; a critical issue to understand if our goal is to improve
general cognitive abilities that might augment performance on a variety of impor-
tant everyday tasks. We then critically review evidence for the ability of cognitive
and physical fitness interventions to improve cognition, well-being, and ultimately
functional independence. Special focus will be placed on emerging evidence that
interventions involving complex video games might improve a number of cognitive
abilities. Finally, we wrap up by summarizing not only what we know about the
possibility of reversing cognitive aging but also gaps in our knowledge and potential
future research directions.

Cognitive Training

Contrary to the often repeated adage that you can’t teach an old dog new tricks,
there is ample evidence that adult humans maintain a high degree of cognitive plas-
ticity throughout their lifespan. A review of the literature indicates that performance



2 Mental and Physical Exercise as a Means to Reverse Cognitive Aging... 27

measures on a number of challenging perceptual and cognitive tasks show extensive
improvement with practice and training, both for younger and older adults. Although
skill acquisition of older adults is slower compared to younger adults, the degree of
benefit derived from training is often quite similar (Charness, 2006). For example,
Bherer et al. (2005) trained participants (younger and older adults) to perform a
difficult task requiring two concurrent discrimination judgments. Both age groups
improved to a similar degree with practice, and both benefited to the same degree
from individualized adaptive training. Older and younger adults also showed a simi-
lar degree of cognitive flexibility when properties of the task were changed. Similar
training effects were obtained by Kramer, Larish, and Strayer (1995), who found
that performance on a challenging monitoring and arithmetic dual-task substantially
improved for both younger and older adults. Although space limitations prevent a
detailed discussion, numerous other examples can be observed in the literature.
With practice, skilled memory search becomes faster and more efficient for younger
and older adults, although automaticity (fast, accurate, and effortless performance)
takes longer for older adults to achieve (Hertzog, Cooper, & Fisk, 1996). Older
adults and younger adults also benefit greatly in terms of memory training involving
mnemonic techniques (Baltes & Kliegl, 1992). Even in an extremely difficult visual
search task, older adults can improve as much or more than younger adults in terms
of response speed and accuracy with practice, and demonstrate the same degree of
transfer of skill to novel search targets (Becic, Boot, & Kramer, 2008; Neider, Boot,
& Kramer, 2010). However, even after extensive practice absolute performance of
older adults often does not match that of their younger counterparts, suggesting
limits to what can be achieved through practice and training. Nonetheless, perfor-
mance improvements of older adults are robust and impressive, and often match or
exceed improvements observed in younger adults.

Overall, results suggest that large improvements on cognitively demanding tasks
(at least on tasks that individuals received practice and training on) are possible for
older adults. This is encouraging news in terms of designing training interventions
that target specific tasks an older adult might be experiencing difficulty with.
However, when it comes to improving perceptual and cognitive abilities on a more
general level, there is reason to be skeptical that such improvements are possible.
This is related to the often studied issue of transfer of acquired skill from trained
tasks to untrained tasks.

Training and Transfer of Training

In recent years, numerous brain fitness software packages have been marketed to
older adults that make implicit or explicit claims of being able to slow or reverse
the cognitive aging process. Nintendo®’s Brain Age™ game is one particularly
popular recent example; over 17 million copies of Brain Age™ have been sold
worldwide as of 2009 (Nintendo, 2009). As part of the Brain Age™ game, players
are assigned a “Brain Age” after a series of tests. A player’s “Brain Age” decreases
as performance on these tests improve. Brain fitness software packages marketed
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by companies such as Posit Science® and CogniFit® are also becoming increasingly
popular, and many independent and assisted living facilities now provide their resi-
dents with access to computer-based cognitive training.

The assumption underlying each of these brain fitness games and software
packages is that training benefits obtained on the specific tasks trained within the
program will transfer to untrained tasks (specifically, tasks of significance such as
driving, remembering important dates, maintaining concentration and preventing
distraction in order to follow a conversation, etc.). In other words, the ultimate
goal of these interventions is to impact performance of everyday tasks related to
independent living and quality of life. However, there is a long history of examin-
ing training benefits and transfer of training benefits to untrained tasks in the field
of cognitive psychology that gives reason to be critical of these claims. For exam-
ple, early work by Edward Thorndike (1874-1949) found that training individuals
(in this case, younger adults) to estimate the area of rectangles improved perfor-
mance on that specific task, but did not improve estimates of the areas of other
shapes, nor did it transfer to estimates of other dimensions such as weight
(Thorndike & Woodworth, 1901a, 1901b). In other words, participants learned a
very specific skill that did not generalize to other tasks similar to the task they
were trained on. Thorndike also found that training participants to read passages
of text and mark words containing a particular letter combination (e.g., words
containing both an e and s) did not improve speed or accuracy of marking words
containing other letters or marking misspelled words (Thorndike & Woodworth,
1901c¢). Finally, Thorndike examined the once popular notion that learning Latin
would lead to a disciplined mind, thus having broad transfer to a number of differ-
ent domains (Thorndike, 1923). However, no evidence of such a benefit was
found. These early studies set the stage for future research suggesting that broad
transfer is difficult to achieve and that there is a great deal of specificity in training
and learning.

More recent work in a number of different domains supports the notion of limited
transfer of training. Narrow transfer of skills such as problem-solving is a major
issue with regard to education (e.g., Mayer, 1987). The ideal in education is to teach
skills that are broadly useful, but this has proven to be a difficult task. Consistent
with Thorndike’s study of Latin training, learning computer programming does not
appear to improve general problem-solving abilities (Pea & Kurland, 1984).
Learning the solution to a problem does not guarantee that the same solution will be
applied to solve similar problems in other contexts (Catrambone & Holyoak, 1989).
Expertise in one domain does not necessarily transfer to other domains or tasks
(e.g., Chase & Simon, 1973, Larkin, McDermott, Simon, & Simon, 1980). In general,
although practice within a domain and on specific tasks can lead to substantially
improved performance, this by no means guarantees better performance on other
tasks, even tasks that may seem superficially similar to the learned tasks. As an
example, take the case of master chess players. When asked to memorize the location
of pieces on a chess board, chess masters can quickly and nearly perfectly replicate
the presented pattern of pieces from memory as long as the chess pieces are arranged
in such a way that they could have come from an actual game. However, if the
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presented chess boards show pieces arranged randomly, the performance of master
chess players is sometimes indistinguishable from that of novice players (Chase &
Simon, 1973).

Perceptual learning also appears to be particularly specific. Learning to discrimi-
nate vertical waveforms does not transfer to horizontal waveforms (Fiorentini &
Berardi, 1980). Learning to discriminate motion in one pair of directions does not
transfer to other directions (Ball & Sekuler, 1982). Training in a discrimination task
may not fully transfer from one eye to another (Fahle, Edelman, & Poggio, 1995)
and may not transfer from one retinal location to another within the same eye (Shiu
& Pashler, 1992). These results suggest that even in fairly simple tasks broad trans-
fer of training (transfer from one task to multiple other dissimilar tasks) is the
exception rather than the rule. It is likely that difficulties in obtaining transfer of
skills in more complex tasks may result both from the limited transfer of perceptual
learning, as well as limited transfer of higher level cognitive skills such as problem-
solving and reasoning (see Owen et al., 2010 for another interesting example of lack
of transfer). These findings highlight the challenge of using computer-based training
interventions to improve perceptual and cognitive abilities that can and will be
transferred to everyday tasks critical for functional independence. However, many
researchers have confronted this challenge, partly due to observational studies in
humans and experimental studies in animals that have served as the basis for the
cognitive enrichment hypothesis. These findings suggest that engagement in com-
plex physical and cognitive activities can improve and maintain cognitive vitality.

The Cognitive Enrichment Hypothesis

A common finding is that individuals who maintain a higher degree of cognitive
engagement throughout life and into old age fare better in terms of cognitive aging
(e.g., Hultsch, Hertzog, Small, & Dixon, 1999; Schooler & Mulatu, 2001). It may
not be possible to draw strong causal conclusions from these studies, but they are
suggestive that a lifetime of mentally stimulating work and activities can function to
preserve cognition. Furthermore, work with animals suggests that more complex
living environments that include opportunities to exercise, socialize, and explore
can improve memory and result in various positive changes to brain structure and
function (van Praag, Kempermann, & Gage, 2000). Early attempts to improve
cognitive abilities in older adult humans focused on improving specific abilities
with targeted training interventions rather than trying to improve general abilities
that might impact multiple tasks (Schaie & Willis, 1986; Willis & Nesselroade,
1990). However, nonexperimental human studies and experimental animal studies
appear to suggest the possibility of improving function generally. Experimentally,
researchers have tried to demonstrate the efficacy of various training programs to
impact cognitive functioning to varying degrees of success. Next, we review
evidence of the effectiveness of a number of cognitive training interventions, includ-
ing a detailed discussion of the largest randomized trial to examine this issue.
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The ACTIVE Trial

The Advanced Cognitive Training for Independent and Vital Elderly (ACTIVE)
randomized trial represents, to date, one of the largest and most carefully conducted
investigations into the effects of cognitive training on measures of basic cognitive
abilities and everyday functioning (Ball et al., 2002). In total, over 2,800 partici-
pants were randomly assigned to complete one of three training interventions or
were assigned to a control group that received no cognitive training. Training inter-
ventions were tested that had shown promise in smaller-scale studies. The memory
training group received training that focused on teaching strategies to improve
verbal memory. The reasoning training group practiced recognizing and utilizing
patterns to solve problems. Finally, the speed-of-processing training group received
training on a divided-attention visual search task. Outcome measures included tests
of basic abilities as well as measures of everyday functioning, which were assessed
at baseline, after 10 h of training, and multiple years afterward (with some partici-
pants receiving booster training). Everyday functioning outcome measures tested
participants’ ability to react to road signs, count change, and remember and interpret
information on food labels and medication bottles, in addition to a number of other
everyday activities requiring speed, memory, and reasoning ability.

For each training intervention, participants demonstrated impressive gains on
the specific tasks on which they were trained, consistent with the existing literature
on aging and cognitive plasticity. Encouragingly, training benefits were maintained
for years afterward. However, little to no improvement in real-world outcome
measures was observed, at least in the initial 2 years post-training. Transfer of
training results were largely consistent with the extant literature on learning and
training finding limited transfer of acquired skills to nontrained tasks. Although
initial reports of the outcome of the ACTIVE trial were disappointing with respect
to improving performance on everyday tasks, follow-up assessments of partici-
pants who received training were more encouraging. It may be important to
consider that participants indicating signs of functional or cognitive decline were
not admitted into the trial, and even the control group demonstrated little functional
decline over the 2-year period initially reported. Thus lack of improvement could
be attributable to ceiling effects.

The framework proposed by Hertzog, Kramer, Wilson, and Lindenberger (2009)
posits that intervention effects may not be apparent immediately, but instead may
postpone the age at which an individual crosses the threshold at which functional
independence is lost. With respect to the ACTIVE trial, 5-year follow-up assess-
ments indicated milder self-reported declines in ability to perform instrumental
activities of daily living for the group receiving reasoning training (Willis et al.,
2006). Participants in the speed-of-processing training group self-reported fewer
health problems at 2 and 5-year follow-up assessments, as did participants in the
memory and reasoning training groups after 5 years, although these effects were
smaller in magnitude (Wolinsky, Unverzagt, Smith, Jones, Stoddard, et al., 2006;
Wolinsky, Unverzagt, Smith, Jones, Wright, et al., 2006b). Furthermore, the speed-
of-processing group was less likely to demonstrate clinically relevant increases in
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depressive symptoms 1 and 5 years post-training compared to the control group
(Wolinsky, Mahncke, et al., 2009; Wolinsky, Weg, et al., 2009). Thus, the ACTIVE
trial suggests that cognitive training of highly functional older adults may build
reserve capacity which can function to ameliorate declines later in life, potentially
postponing the loss of functional independence.

The IMPACT Trial

The IMPACT (Improvement in Memory with Plasticity-based Adaptive Cognitive
Training) study provides evidence for more immediate gains as a result of cogni-
tive training (Smith et al., 2009). The IMPACT study was a randomized, double-
blind clinical trial in which older adults were assigned to either a cognitive training
intervention or an “active control” group, in which participants watched educa-
tional DVDs. Compared to the control group, the cognitive intervention group
engaged in tasks that focused on improving performance in auditory discrimination
and memory tasks, based on the idea that age-related declines in cognition depend
in part on the quality of the sensory information passed along to higher cognitive
processes. Additional information about the IMPACT study intervention is provided
in Chap. 3.

Differential improvement by the cognitive intervention group was observed on a
number of neuropsychological tests of auditory memory and attention. Reliable
differences were also observed in self-reported cognitive functioning, unlike the
ACTIVE trial in which transfer of training effects were not observed until years
after the conclusion of the intervention. The results of the IMPACT trial are encour-
aging in that the observed transfer was immediate. However, interpretation of the
effectiveness of the intervention is somewhat limited. First, objective outcome mea-
sures assessing everyday abilities, functional status, and well-being were not
included in the trial. Additionally, other cognitive abilities that experience large
age-related declines (e.g., reasoning and executive control) were not measured, thus
it is uncertain how broad transfer of training actually was. Finally, it is uncertain how
long the achieved gains might last as no follow-up assessments were conducted.

Internet and Computer Use Interventions

Positive results of some forms of cognitive engagement do not necessarily bode
well for all interventions promoting cognitive enrichment. A notable instance of
cognitive engagement intervention failing to provide observable benefits to cogni-
tion and well-being comes from an intervention examining the influence of com-
puter and Internet use on cognitive aging. Slegers, Boxtel, & Jolles (2008, 2009)
conducted a dual-purpose study to assess the effects of computer and Internet use on
the subjective well-being and quality of life of older adults as well as its potential to
decelerate, halt, or reverse cognitive decline. Past research in this area has found
positive effects of such interventions on both psychosocial (e.g., McConatha,
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McConatha, & Dermigny, 1994; McConatha, McConatha, Deaner, & Dermigny, 1995;
Sherer, 1996) and cognitive measures (McConatha, McConatha, & Dermigny,
1994), but Slegers et al. argued that these studies lacked proper control, selected
samples poorly, or utilized imprecise assessments. Their goal was to implement
rigorous randomization and control that would lend their investigation a more
methodologically sound approach than previous endeavors in this area.

Two-hundred and forty older adults ranging in age from 64 to 75 participated.
For those in the intervention, Internet-capable computers were installed in their
homes for 1 year. The remaining participants comprised three different control
groups in order to eliminate confounding effects that might be attributable to the
initial training program and participants’ willingness to use computers. Quality of
life and cognitive ability measurements were administered at the beginning of the
experiment and again at 4 and 12 months.

In order to assess the effects of computer and Internet use on the well-being and
quality of life of older adults, Slegers et al. used measures of subjective physical
well-being, subjective activity, social network and perceived loneliness, psychologi-
cal functioning, mood, neuroticism and extraversion, activity level, satisfaction with
life, activities of daily living, and perceived autonomy. These measures were chosen
in accordance with Felce and Perry’s (1995) theory of the five dimensions of
well-being fundamental for quality of life: physical, material, social, and emotional
well-being as well as development and activity. After comparing differences in
scores of the intervention group over time to those of the control groups, Slegers
et al. were unable to find evidence to support the hypothesis that computer and
Internet use improves older adults’ well-being and quality of life.

Following Swaab’s (1991) argument that neural use prolongs neural efficiency,
Slegers et al. also hypothesized that habitual computer and Internet use might elicit
this effect in older adults since it is an activity that often requires one to employ
many different cognitive abilities in order to complete a complex task. The effect
of their intervention on cognition was assessed through a battery of tasks that
examined verbal memory, psychomotor speed, general cognitive speed, cognitive
flexibility, and attention. A subjective measure of cognitive failure was also used.
Unfortunately, similar to well-being measures, no meaningful improvement was
observed as a function of the intervention.

While these results may initially seem damaging to the hypothesis that computer
and Internet use may be beneficial for older adults, Slegers et al. grant that some
aspects of this study may have led to the null findings. Like the ACTIVE trial,
participants were all healthy, community-dwelling older adults who were largely
independent and performed at the average of their cohort on many of the measures.
Therefore, their results may not be representative of the possible effects computer
and Internet use could have on those experiencing a more dramatic decline in cogni-
tion or well-being. Additionally, the measures of both dimensions in question were
not necessarily exhaustive. The intervention may have had an impact on aspects of
quality of life or cognitive ability that were not evaluated. With respect to subjective
measures of well-being, the participants’ self-assessments only represent their views
at a particular moment, not necessarily their average view over time. Finally, it may
be possible that 1 year of computer and Internet use may not be enough for these
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effects to be evident. Although Slegers and colleagues question the likelihood of
effects to manifest themselves at longer intervention durations when they were not
found after an entire year of use, they propose the intriguing question of whether a
suitable preventive intervention of computer and Internet use would be beneficial to
older adults at the point when they begin to experience age-related disabilities in
both the psychosocial and cognitive domains.

Video Games as Cognitive Interventions

Despite cited evidence of limited transfer of training, intriguing new data suggest
that training involving complex, commercially available video games may be an
exception to this general rule. Cognitive aging interventions involving video game
play may be a promising approach to enhance failing perceptual and cognitive
abilities. As we will discuss later, such an approach, if effective, has a number of
potential advantages over more traditional approaches.

Much attention has been devoted to improving functional field of view in older
adults given that this measure appears to be related to driving safety (e.g., Ball et al.,
1988; Ball & Owsley, 1991; Roenker et al., 2003). However, equivalent gains in use-
ful field of view appear to be engendered by engagement in action video game play
in young adults. Green and Bavelier (2003) found that habitual video game players
demonstrated superior visual and attentional abilities compared to nonvideo game
players, including a wider useful field of view. Furthermore, nonvideo game players
demonstrated substantial gains in visual and attentional abilities after just 10 h of
action video game play compared to a control group that played a nonaction game
(Tetris, a game that has similar motor demands but substantially different visual and
attentional demands). Subsequent studies have found that action video game play can
improve both visual acuity and contrast sensitivity and that effects are long-lasting
(Green, & Bavelier, 2007; Li, et al., 2009). Boot and colleagues (2008) demonstrated
that compared to nongamers, habitual gamers have a greater memory capacity for
objects and can manage multiple tasks more efficiently, suggesting game benefits
may extend beyond the realm of vision and visual attention. Thus, interventions
involving complex video game play appear to be a promising direction of investiga-
tion when it comes to slowing or reversing age-related declines in perceptual and
cognitive abilities (Achtman, Green, & Bavelier, 2008; Green & Bavelier, 2008).

This hypothesis was initially tested using the relatively visually sparse and simple
games of the 1980s and early 1990s (Dustman et al., 1992; Goldstein et al., 1997).
In general, although older adults improved in response time tasks with training on
these early video games, transfer of training was otherwise fairly limited and did not
include improvements in measures of inhibition, reasoning, or planning. However,
based on the results of Green and Bavelier using more complex, modern video
games that include a much greater amount of complexity, Basak, Boot, Voss, and
Kramer (2008) examined the idea that a short-term video game intervention might
improve a variety of cognitive abilities in older adults.

Older adults were randomly assigned to a video game training condition or
control condition in which they received no treatment, and perceptual and cognitive
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abilities were assessed before, during, and after training. Participants assigned to
the video game condition were required to play a complex real-time strategy game
called Rise of Nations for approximately 23 h over the course of 8 weeks. This
game situates players on a large map along with one or more computer players.
At first the player is in control of a primitive stone-age civilization. As resources are
collected and allocated, and as new structures and towns are built, the civilization
advances toward the modern age. The game is won when a player controls 70% of
the map, when all other players are defeated through battle, or when one player
builds all “Wonders of the World.” This game was specifically chosen based on its
demands on memory, reasoning, and executive control. Rise of Nations involves
maintaining and switching between multiple goals (e.g., building new cities, fight-
ing attacking armies, collecting and managing resources). It also involves planning
and places a high demand on working memory (remembering where your own cities
are on a large map, where enemy forces are located, etc.). Based on these demands,
it was expected that executive control and memory would be improved.

Confirming this prediction, participants who played Rise of Nations differen-
tially improved on measures of reasoning ability, task-switching, working memory,
and spatial ability. Furthermore, larger gains were observed for participants who
improved the most on the game. Note that compared to the ACTIVE trial, this
transfer of training was immediate. However, important caveats are that transfer to
everyday tasks was not assessed, and participants were not assessed again after the
secession of training, so it is unclear how durable the cognitive gains were (although
work with young adults finds lasting benefits; Li et al., 2009). Results are suggestive,
though, that gaming interventions involving complex strategy games can improve
performance on a number of different tasks.

The appeal of such interventions is obvious. Video games are specifically designed
to be enjoyable and rewarding, and they are inherently motivating. Thus, adherence
to a gaming intervention might exceed adherence to more traditional computer-based
cognitive interventions. With advances in hand-held gaming technologies, video
game interventions can be made to be highly portable and convenient (training can
occur anywhere, on a bus or in a doctor’s waiting room). However, the issue of trans-
fer of training is still somewhat of a concern even in the case of video game training.
To date, little convincing experimental data exists demonstrating the ability of video
game play to improve performance on everyday tasks performed outside of the
laboratory (although see Gopher, Weil, & Bareket, 1994 for a notable exception).
Future research will be able to determine whether the exceptionally broad transfer of
training engendered by video games extends to performance of everyday tasks.

Physical Fitness Training

We have thus far reviewed the evidence that cognitive training interventions can
improve cognitive functioning in older adults. However, a growing body of evi-
dence now suggests that physical exercise may be a particularly effective means of
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improving cognition and enhancing brain structure and function. For example, in
adult animals (mostly mice and rats) research has found that a number of beneficial
changes occur in the brain as a result of exercise. Specifically, aerobic exercise is
associated with increased neuron survival, neurogenesis (growth of new neurons),
angiogenesis (growth of new vasculature), higher concentrations of neuroprotec-
tive molecules, and changes in neurotransmitter systems (see Kramer, Erickson,
and McAuley (2008) and Vaynman and Gomez-Pinilla (2006) for recent reviews).
The results obtained by Nichol, Parachikova, and Cotman (2007) are particularly
interesting. Nichol and colleagues examined the effects of exercise on cognitive
functioning in a mouse model of Alzheimer’s disease. A 3-week running interven-
tion reversed cognitive declines in older animals already experiencing significant
cognitive impairment. This finding implies that exercise interventions may serve
not just as a preventive measure but also as a treatment for cognitive decline. The
sum of the animal literature examining the relationship between brain, cognition,
and exercise suggests that exercise interventions might serve to preserve cognitive
functioning in humans if these changes also occur as a result of exercise in the
adult human brain.

Aerobic exercise interventions with humans confirm the influence of physical
fitness on cognition and brain structure and function. Kramer et al. (1999) examined
the effect of fitness interventions on cognition in a sample of 124 sedentary older
adults. Participants were randomly assigned to participate in either an aerobic exer-
cise intervention or a stretching and toning intervention. For 6 months, participants
engaged in the activity they were assigned 3 times a week, for approximately 1 h
each session. Not surprisingly, aerobic fitness (as measured by VO, peak, an indica-
tor of cardiorespiratory endurance) improved for the participants assigned to the
aerobic exercise intervention. However, compared to the nonaerobic stretching and
toning group, the aerobic exercise group also demonstrated improved performance
on a number of cognitive tasks and tests measuring executive control, inhibition,
and selective attention. These results are significant for a number of reasons. First,
the amount and intensity of aerobic exercise (walking) needed to induce improved
cognition were relatively modest. Second, the cognitive abilities that demonstrated
improvement were those that decline most with age. A meta-analysis conduced by
Colcombe and Kramer (2003) found both broad and specific effects of aerobic
exercise on cognitive functioning. Eighteen intervention studies examining the
effects of aerobic exercise on cognition published from 1966 to 2001 were included
in this meta-analysis. Significant exercise effects were observed in tasks measuring
processing speed (e.g., simple reaction time tasks), spatial ability (e.g., mental
rotation), controlled processing (e.g., choice reaction time), and executive control
(e.g., flanker task). Although exercise influences cognition broadly, the largest
exercise effects were observed in tasks measuring executive control (planning,
scheduling multiple tasks and responses, inhibition, etc.). Several moderating
variables were found to be important as well. Interventions that combined aerobic
training and strength training produced greater improvement compared to aerobic
fitness training alone. Training session duration also mattered. Exercise sessions of
less than 30 min had little effect on cognition.
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Similar to effects observed in nonhuman animals, improved cognition may be a
result of beneficial effects of exercise on brain structure and functioning. Colcombe
et al. (2003) assessed cardiovascular fitness in a sample of 55 healthy older adults
who were at least 55 years of age. Using anatomical MRI scans, Colcombe et al.
observed previously observed age-related declines in gray and white matter density.
However, cardiovascular fitness moderated declines such that age-related declines
in gray and white matter density were reduced for individuals demonstrating higher
aerobic fitness. Even stronger evidence that brain structure and function can be
influenced by aerobic exercise comes from intervention studies. For example, a
6-month aerobic fitness intervention is capable of increasing gray and white matter
density in older adults (Colcombe et al., 2006). A similar intervention can change
brain function during an attentional control task such that older adults demonstrated
a pattern of brain activation similar to younger adults (Colcombe et al., 2004). Thus,
in terms of improving cognitive ability and brain structure and function, numerous
animal studies, human cross-sectional, and human longitudinal studies implicate
aerobic exercise as producing the largest, most reliable, and robust effects.

Future Directions and Recommendations

From the evidence reviewed here, it is clear that older adults, while vulnerable to
cognitive decline, are capable of acquiring new skills and exhibiting a high degree
of neural plasticity. However, the greatest concern encompassing these findings is
how well training can successfully improve the performance of meaningful,
everyday activities in order to provide perceivable benefits. In general, training
involving simple, unimodal, process-specific tasks typically results in improved
performance that does not generalize beyond the specific tasks trained. This is a
major obstacle if our goal is to improve cognition generally. As an alternative to this
view, the cognitive enrichment hypothesis proposes that exposure to complex, mul-
timodal interventions involving physical and cognitive activities may be the key to
combating age-related declines in perceptual and cognitive abilities and prolonging
functional independence. Within this promising framework, a number of important
questions still remain to be answered (see Table 2.1).

General vs. Targeted Training: Effectiveness
and Training Efficiency

In addition to training effectiveness, we believe that training efficiency should
receive greater attention. One potential measure of intervention success is the
amount of benefit gained per unit of time invested. The advantage of general
interventions designed with the purpose of encouraging broad transfer of training
is that performance improvements on many different tasks can be engendered
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Table 2.1 Unresolved issues and future directions

Issue Question Potential future direction
General vs. task Should training target Identify performance improve-
specific training specific tasks (e.g., driving) ments that would be most
or try to improve cognition meaningful and compare
generally? benefits of each approach
using the same measures
Comparative Which activities produce the Contrast interventions in terms
effectiveness largest benefit with the of training time, compliance,
least investment of time, financial cost, effect size, and
effort, and money? breadth of transfer
Individualized Can we develop individualized, Develop interventions that take
training adaptive training methods into account baseline ability
that target specific needs? and adjust the nature of

training activities based on
the deficits of the individual

Combination Can maximum improvement Compare cognitive training
interventions be achieved through an programs (including video
intervention that combines game training) that include
aspects of multiple approaches? aspects of physical exercise
to physical or mental exercise
alone

simultaneously. However, if the goal is to improve performance on one or a handful
of specific everyday tasks, a critical question is this: how does a general, nontask-
specific training approach compare to a targeted intervention offering training on
specific everyday tasks, in terms of both effectiveness and efficiency? For example,
one can ask how many hours of brain fitness software training are necessary to
meaningfully improve older driver safety compared to the number of hours needed
to improve driving performance to the same degree using a targeted intervention
focused on driving skill. Such trade-offs need to be considered in evaluating the
overall value of an intervention.

Comparative Effectiveness

Currently, older adults concerned about cognitive aging are confronted with a
number of products on the market claiming to be able to slow the cognitive aging
process (some of which require hundreds of dollars in software costs alone). Which
products are worth the investment in terms of time and money and which are not?
Moreover, how do these interventions compare to other forms of cognitive engage-
ment that are less costly and may have other positive effects associated with them?
One possibility is that alternate forms of cognitive engagement such as learning a
new language, musical instrument, or hobby may produce similar benefits com-
pared to brain fitness software packages. If this is the case, then older adults may
have more enjoyable and readily available options to boost their brain power.
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However, if contrary to the encouraging data presented here, commercially available
brain fitness software packages and alternative activities of cognitive engagement
fail to produce large effects on functional independence, one can argue that these
alternative activities are still worthwhile in terms of personal enjoyment and gaining
a potentially useful skill. Returning to the large body of evidence that aerobic exer-
cise improves cognition, it is known that exercise has a number of noncognitive
health benefits. It is possible that a free exercise intervention (walking) may be more
effective than commercially available software packages in preserving cognitive
vitality, in addition to improving overall physical health. Comparative effectiveness
of different interventions with the purpose of improving cognition is thus an open
and important question to consider.

Individualized Training

Related to the idea of training effectiveness and efficiency, it is clear that individuals
differ in ability. Thus, a “one-size-fits-all” strategy to boosting perceptual and
cognitive abilities of older adults may be ill-advised. Future intervention studies
might examine the effect of adapting the intervention to the specific needs of the
individual. Thus more time is devoted to training abilities that are deficient, and less
time is devoted to training skills that are intact. With respect to video game training,
although improvements appear to be broad, some games appear to improve certain
abilities better than others (e.g., action games tend to improve visual abilities while
strategy games improve higher-level cognitive functioning). In the future, it may be
possible to “prescribe” video game interventions based on individual needs.

The Future of Video Game Interventions

Although video game interventions appear highly promising, there may still be a
number of obstacles to overcome in order for these interventions to reach their
fullest potential in addressing the problem of cognitive aging. These issues are
discussed next.

Issues Regarding Aging and Gaming

Currently, it appears video game companies are marketing games to older adults
based largely on older adults’ fears of declining ability. Other than this, little effort
is being made in designing the types of games that older adults may enjoy playing,
and, according to Pearce (2008), older gamers are taking notice. This trend may not
be wise given the growing numbers in this demographic. Pearce’s study investigat-
ing the video game preferences of adults ranging from 40 to 65 years of age suggests
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that those verging on older adulthood prefer video games that are intellectually
challenging and include role-playing, mystery, or adventure. The participants in this
study largely preferred video game elements involving exploration, puzzle-solving,
“questing,” and socializing. Preference for combat and shooting games was more
evenly split, while fighting, racing, and sports games were generally disliked. When
considering possible intervention programs that utilize this medium, knowledge of
the likes and dislikes of typical older adults in the realm of video games will be
crucial in obtaining optimal motivation and compliance.

The Future of Combined Physical and Mental Exercise

There is ample evidence to suggest that exercise can improve various cognitive
abilities in older adults, including executive control, inhibition, selective attention,
processing speed, and spatial abilities. We have also discussed existing research
indicating that gaming can improve attentional and spatial abilities, visual acuity,
contrast sensitivity, working memory capacity, executive control, and reasoning.
Could a combination of these two promising interventions maximally counteract
the effects of cognitive decline in older adults? Arguably, the most contemporary
and prevalent device that incorporates both of these activities is the Nintendo Wii™.
This video game console utilizes motion sensing technology through an infrared
sensor and accelerometers in the controllers, thereby allowing players to manipulate
actions occurring on-screen. The system also offers an optional balance board
accessory that detects the user’s foot placement, shifts in weight distribution, and
center of gravity, and it is often used in conjunction with exercise-oriented games.

The potential of this type of system to provide users with a combination of video
game playing and exercise is readily apparent, but there is little to no research
assessing its potential effects on cognitive abilities, especially in older adults.
Therefore, this is an avenue of research that is ripe for exploration. In order to
explore the potential of this and similar devices as possible intervention tools for
confronting age-related cognitive decline, there are a number of factors that must be
considered concerning the nature of the video games to be used. As mentioned pre-
viously, in order for an intervention to be maximally effective, the games will need
to appeal to older adults. The exercise literature indicates that games will need to
produce a level of activity deemed aerobic to impact cognition. So far, conclusions
regarding the effectiveness of “exergames” in providing sufficient aerobic activity,
at least in children and adolescents, are mixed (Graves et al., 2007; Lanningham-
Foster et al., 2006; Maddison et al., 2007). Safety issues, such as preventing injury
and falls, need to be addressed as well. Finally, although a game may produce aero-
bic activity, it may not have the visual and psychomotor complexity to engender
broad transfer of training. Taking each of these points into consideration, the
designer of an intervention using exergames faces the challenge of finding video
games that are appealing to older adults, intellectually stimulating, and also involve
action and elicit aerobic activity. Though this may be difficult, the outcome of such
a study is theoretically promising.
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Practical Recommendations

Physical exercise is worthwhile for its physical health benefits alone, but evidence
reviewed demonstrates positive cognitive effects as well. However, physical activity
is not solitary in providing such gains as researchers have shown that video game
playing as well as other forms of cognitive engagement can lead to improvements in
a number of cognitive skills. While brain-fitness software packages show promise
as cognitive enhancement tools for older adults, there is work yet to be done in
evaluating their effectiveness with respect to objective measures of everyday perfor-
mance. Primarily, this class of intervention needs to demonstrate a robust ability to
improve scores on measures of everyday functioning, particularly actual or simu-
lated everyday tasks. After all, what is the true benefit of a cognitive intervention to
the individual older adult if the only perceivable effects are improved scores on
laboratory task? Given the current evidence, the best practical recommendations
that can be made for confronting cognitive decline in older adults are as follows:

Physical Exercise. Demonstrated to promote brain structure and function
* Considerations:

* Aerobic exercise produces maximum benefit

* Even moderate levels of exercise are effective (walking 3 times a week for
40 min each time)

* Initial physical fitness and health status must be considered before an exercise
program is implemented

Cognitive Engagement. Promising data indicate potential cognitive benefits
* Considerations:

e Complex, multimodel activities produce maximum benefit

» Evidence suggests promise of complex video game training

* Cognitive activity must be engaging enough to maintain interest and enhance
compliance

In conclusion, the current state of the literature indicates steps that an individual
can take to reduce the effects of cognitive aging (see Hertzog, Kramer, Wilson, and
Lindenberger, 2009; Lustig, Shah, Seidler, & Reuter-Lorenz, 2009; Park & Reuter-
Lorenz, 2009 for similar but slightly different conclusions based on the current state
of the literature). Future research must elaborate on the nature, duration, and relative
effectiveness and efficiency of different approaches.
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Chapter 3
Consumer-Based Brain Fitness Programs

Elizabeth M. Zelinski, Sarah E. Dalton, and Glenn E. Smith

Abstract We review the evidence relating to the value of consumer-friendly
cognitive training programs for older adults. We discuss the scientific foundation of
research on transfer of training. Transfer implies improving not just what is trained
but other cognitive or functional activities not directly trained. We describe the
behavioral and neuroscience findings suggesting the role of brain plasticity pro-
cesses on transfer. We detail the results of the IMPACT study, a double-blind, ran-
domized, controlled clinical trial of a commercially available program that can be
completed at home. Guidelines for selection of scientifically sound consumer-
friendly programs are presented, highlighting what we consider important charac-
teristics: input from scientific advisory panels, research testing transfer after use of
the specific programs, including whether there is transfer in older adults, and where
findings of tested programs are publicly disseminated. We discuss adherence issues
in cognitive training, and conclude with a statement on the lack of evidence that
consumer-friendly programs can delay or reverse dementia.

Introduction

Brain fitness, as conceived in the popular news media, goes beyond learning specific
information or skills. The term reflects the idea that mental exercise can increase the
brain’s capacity to meet the cognitive demands of everyday life. The concept of
brain fitness is predicated on the idea that cognitive training benefits extend to
untrained cognitive processes, including memory, attention, and response speed.
This indicates that transfer of cognitive training has occurred. Recent studies show
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transfer effects for certain types of cognitive training in older adults (Li et al., 2008),
including people well over age 80 (e.g., Buschkuehl et al., 2008; Smith et al., 2009).
This suggests that advanced age is not an impediment to improvement of cognitive
performance through transfer. At the same time, an industry based on cognitive
training for older consumers has emerged. The growth of this industry has been
rapid and impressive. In 2009, cognitive training was a $295 million industry, driven
by consumers, senior communities, and insurance providers, and has been increas-
ing at an annualized growth rate of 31% since 2005. Projections suggest that this
will be a $2-8 billion industry by 2015 (SharpBrains, 2010). Yet there is consider-
able confusion for consumers as they try to navigate advertised claims about the
effects of particular products and training approaches on cognition.

In this chapter, we examine the scientific basis of the development of computer-
based cognitive training products designed for older adult users. Although products
also exist for younger age groups and for patients with a variety of clinical diagno-
ses, we will restrict our discussion to the types of programs available for healthy
older adults interested in maintaining or improving their mental abilities. We begin
by reviewing the concept of transfer, how to define the extent of different transfer
outcomes, the connection between findings of far transfer and models of brain plas-
ticity, applications of brain plasticity theory to cognitive training, and a study that
tested a consumer product in a randomized controlled clinical trial. A comprehen-
sive and current review of computer-based training products is impossible, as the
industry is rapidly expanding, but we will suggest some guiding principles to help
consumers decide whether specific products hold promise for improving brain fit-
ness based on the scientific research. We also discuss whether people are likely to
use computer training programs for extended periods of time, and describe the most
recent conclusions regarding whether these programs can actually delay or reverse
dementias such as Alzheimer’s disease.

Key Concepts and Principles

Transfer

The primary purpose of cognitive training of older adults is to improve or rehabili-
tate performance on skills that decline with age (e.g., Winocur et al., 2007).
However, it has also been suggested that cognitive training could help preserve
older adults’ abilities, so that those who participate in training are less likely to
show declines than those who receive no training (e.g., Ball, Edwards, & Ross,
2007). A third objective of training is that it not only benefits the specific skills that
are trained, but should extend or fransfer either to improvements or to maintenance
of performance on different tasks that were not trained. It is generally assumed that
transfer involves an overlap in processing skills from one task to another, that is,
that training of the skill improves performance across different tasks requiring the
skill. What is less clear is how to define the relative amount or distance of transfer,
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which has traditionally been referred to as “near,” as closer to, or not very different
from, the trained task, or “far,” as more distantly associated with, or quite different
from, the trained task (Barnett & Ceci, 2002).

Herein, we will use specific definitions of transfer of cognitive skills. We note
that a major assumption of cognitive training of older adults is that the skills trained
are critical to either maintaining or improving everyday functioning. Another impor-
tant assumption is that because cognitive ability is a major predictor of physical
function, cognitive interventions may improve physical as well as cognitive perfor-
mance (e.g., Jobe et al., 2001). Age-related cognitive declines can be accompanied
by functional impairments that lead to a loss of independence, increased risk of
nursing home placement, and mortality (e.g., Kelmen, Thomas, Kennedy, & Cheng,
1994; St. John, Montgomery, Kristjansson, & McDowell, 2002).

However, the measurement of everyday functioning is not sensitive to many
aspects of cognition that are affected by aging. For example, middle-aged adults
show deficits on neuropsychological tests that predict executive function problems
in planning or organizing behavior, yet have no difficulty in completing everyday
tasks such as finding, selecting, and purchasing items in a shopping mall (Garden,
Phillips, & MacPherson, 2001). Studies of the role of emotion in everyday decision-
making in older adults show only very subtle difficulties (Mather, 2006). Furthermore,
what people report about their cognitive abilities in everyday contexts is not a good
indicator of everyday functioning. For example, the frequency of various memory
complaints, such as difficulties remembering people’s names or word-finding prob-
lems, is more strongly associated with higher depression scores and low levels of
conscientiousness, a personality trait, than actual performance on memory tests
(Zelinski & Gilewski, 2004), and do not consistently predict eventual diagnosis of
dementia (Smith, Peterson, Ivnik, Malec, & Tangalos, 1996). Because it is difficult
to show objective performance changes in everyday functioning and actual every-
day cognitive functioning has not been measured in any of the studies we consider,
we must restrict our discussion to changes associated with training that transfer to
other cognitive tasks only.

Zelinski (2009) adapted a model categorizing near and far transfer (Barnett &
Ceci, 2002) to classify transfer findings with older people. Zelinski’s adapted model
identifies three dimensions of context transfer; temporal, functional, and modality
dimensions that bear on the when and where of transfer. Temporal aspects of trans-
fer relate to the time elapsing between training and the transfer test. Obviously, it is
important to show that effects last beyond the final day of training! Transfer effects
observed shortly after training are identified as representing near temporal transfer,
whereas effects that persist for several weeks to years after training has ended rep-
resenting far temporal transfer. Far functional transfer is defined as a transfer of a
trained skill to a function that involves a different mind-set (e.g., handicapping
horses at the racetrack to handicapping stocks in the stock market; Ceci & Liker,
1986), whereas near functional transfer requires the same mind-set. Near modality
transfer is defined as representing either the same sensory modality (near sensory
modality transfer) or the same format of the transfer test (near format modality; for
example, a recognition test) as the trained materials. Far modality transfer indicates
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Table 3.1 Dimensions of context transfer (adapted from Zelinski, 2009)

E.M. Zelinski et al.

Dimension  Near Far
of transfer ~ Description Example Description Example
Temporal Immediately Within 3 weeks Weeks to years ~ Three months later
after training after intervention: after training after posttrain-
completion Smith et al., with no ing tests: Li
(2009) practice in et al., (2008)
between
Functional ~ Same mind-set Discriminating Different Simultaneous
for training between high and mind-set for monitoring and
as for transfer low-pitched training than alphabet
task sounds in training; for transfer arithmetic in
discriminating task training;
between smooth simultaneous
and rough sounds paired
of the same pitch associates recall
at transfer: Bherer and scheduling
et al., (2005) at transfer:
Kramer et al.,
(1995)
Modality: Same sensory Visual at training, Different Visual test at
sensory modality for visual at transfer: sensory training;
training as for Buschkuehl et al., modality for multiple
transfer task (2008) transfer task sensory
than for modalities test
training at transfer: Ball
et al., (2007)
Modality: ~ Same testing Recognition test at Different testing Recognition test at
testing format for training and at format for training; recall
format training as transfer: Jennings, training than test at transfer:
for transfer Webster, for transfer Smith et al.,
task Kleykamp, and (2009)
Dagenbach (2005)

a different sensory modality (far modality transfer, for example, training on visual
materials with the transfer test on auditory ones) or format (far format modality
transfer, for example, training of recall, whereas transfer is tested with a multiple
choice recognition test). Table 3.1 shows the dimensions of context transfer observed
in aging research, summarizes their descriptions, and provides examples from studies
of older adults within each dimension.

Several studies have shown far transfer from dual-task training, that is, multi-
tasking. Dual task studies require that participants perform two very simple activi-
ties at once, for example, deciding whether easy-to-discriminate tones are low- or
high-pitched while deciding whether a letter shown on a computer screen is a B or
a C. Though these tasks are undemanding, and produce low error rates, participants
are generally slower and a bit less accurate when they perform both tasks simultaneously,
producing a discrepancy known as dual task cost. With training, these costs are reduced,
that is, people become faster and more accurate at responding. Without training
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or extensive practice in multitasking, older adults show larger dual task cost than
younger ones. However, with several hours of training, the cost is reduced to the
point where discrepancy between doing one task at a time compared to both is not
any different than what young adults experience (e.g., Kramer, Larish, & Strayer,
1995). Thus, with training, older adults can multitask with about as much decrement
as younger adults (we state it this way to remind our readers that there are always
costs to doing two tasks simultaneously, not to suggest that older adults can success-
fully drive while texting, for example!).

Moreover, this reduction in cost shows transfer to completely different pairs of
tasks, indicating that the skill of managing two activities simultaneously, a supervi-
sory or executive function, translates to greater mental efficiency in older adults
(Bherer et al., 2005; Kramer et al., 1995). The mental management skills observed in
this research were also retained without additional practice when tested 2 months
later (Kramer et al., 1995). These studies thus showed far functional transfer with
application to tasks requiring a different mindset, that is, from monitoring changes of
a display of six gauges while performing an alphabet-arithmetic test that used letters
instead of numbers (e.g., K—3=7?) to assigning a box to the shortest of four moving
lines while remembering the most recently paired letters and numbers (D =7) from a
continuously changing set of pairs (Kramer et al., 1995). This research demonstrates
that, with training, older people can become more efficient at applying supervisory
cognitive skills to different kinds of activities, an important aspect of brain fitness.

Transfer Across Multiple Dimensions

The categorization of transfer model uses the heuristic that the number of far trans-
fer dimensions on which an effect of transfer is observed is an indicator of how
much far transfer has been demonstrated (Barnett & Ceci, 2002). Some studies have
demonstrated more far transfer than others with older adults. More far transfer indi-
cates greater generality of the transferred skill, which in turn suggests that some
training approaches may support brain fitness somewhat more broadly than others.

Jennings et al. (2005) trained participants to discriminate words that had been
studied from words not studied but tested repeatedly. This skill was associated with
better performance on other untrained tasks requiring that the context in which
items were experienced be remembered, demonstrating far transfer on one dimen-
sion. Transfer on two dimensions, or further transfer, has been observed in working
memory training. For example, Buschkuehl et al. (2008) found that healthy adults
over the age of 80 improved on the trained tasks as well as on visual sequencing and
recall tasks taken from a neuropsychology battery. A 1-year follow-up showed that
the transfer improvement was retained, thus far temporal transfer was also observed.
A study using a similar approach also resulted in far functional and temporal trans-
fer (Li et al., 2008). The UFOV or speed of processing task (Ball et al., 2007, and
discussed elsewhere in this book in the Chap. 15) has shown far transfer on two or
all three dimensions in multiple studies for people with poor UFOV scores.
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The studies reviewed here, all of which demonstrated far transfer, used extensive
practice of specific cognitive skills during training. This is in contrast to studies
where the primary intervention was to train strategies for improving performance
(e.g., mnemonic strategies). As described elsewhere (see Zelinski, 2009), training in
use of strategies does not appear as beneficial to transfer as engaging in repetitive
practice of skills. This is presumably because strategies are effortful and therefore
reduce efficiency in processing whereas repetition of cognitive skills increases effi-
ciency because they have become less effortful with practice. However, it is not
merely repetition that is conducive to transfer; the principles of brain plasticity sug-
gest otherwise. Next, we examine the science behind the concept of improving
cognition.

Principles of Brain Plasticity

Most of the initial research in neuroplasticity was with animals; recent work in
humans uses neuroimaging to study effects of plasticity. Research in both animal
and human models over the last 40 years shows that the adult brain is constantly
remodeling itself based on its experiences. Human functional MRI research, for
example, shows that adults experience changes in activation of specific brain
regions after dual task training (e.g., Erickson et al., 2007). This is known as neu-
roplasticity or brain plasticity. It can be either structural or functional. That is,
experience may produce changes to the physical characteristics of the brain or to its
response characteristics (e.g., Draganski & May, 2008). Sensory input experiences
are dynamically represented and influence perceptual functions and learning (see
Xerri, 2008). The degree of change due to plasticity is related to the degree of learn-
ing (e.g., Polley, Steinberg, & Merzenich, 2006). The duration of structural plastic
changes is not well understood; however, a study of changes in medical students
over the course of preparing for an intensive preclinical examination indicated that
increases in gray matter observed during the learning period remained 3 months
later (Draganski et al., 2006). However, a parallel study that trained young adults to
juggle showed structural increases after 3 months of daily practice that degraded
back to pretraining levels 3 months after discontinuing the exercises (Draganski
et al., 2004).

Merzenich and coworkers (e.g., Mahncke, Bronstone, & Merzenich, 2006) argue
that top-down processes such as attentional focus are important mediators of sen-
sory neuroplasticity. For example, rats trained to respond to either the frequency or
the intensity of sounds that varied on both dimensions produce a plasticity response
congruent with the animal’s attentional focus. Thus, animals trained to respond to fre-
quency showed a frequency-related response, and those trained to respond to inten-
sity showed an intensity-related response, though the stimuli were the same for both
groups (Polley et al., 2006).

It should be noted that neuroplasticity effects can be both positive and negative.
Just as systematic stimulation is associated with gains in representation and possibly
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structural growth, systematic reductions of stimulation or undifferentiated stimulation
are associated with less differentiated representations and less efficient processing
(e.g., Wang, Merzenich, Sameshima, & Jenkins, 1995). For example, individuals
who have experienced hand movement dysfunction due to repetitive stress syn-
drome may also have less differentiated input into specific areas of the cortex (see
Draganski & May, 2008).

Merzenich and coworkers (Mahncke et al., 2006) suggest that cognitive aging
deficits follow the principles of negative plasticity. Declines are the result of (1)
reduced schedules of brain activity related to engaging in less cognitively demanding
behaviors with age, (2) a reduced signal-to-noise ratio in information processing,
that is, a decline in the brain’s ability to detect signals against the spontaneous back-
ground activity of neural networks associated with declines in sensory inputs, (3)
reduced neuromodulatory control of the attention and reward systems in the brain
because of reduced cognitive stimulation due to (1) and (2), and (4) negative learn-
ing, that is, coping with reduced stimulation by engaging in behaviors that reduce
cognitive and sensory demands even more, creating a negative spiral (Table 3.2).

However, cortical neurons are responsive to task demands, so negative plasticity
effects should be reversed by undoing the activities associated with the negative spiral.
Tasks, however, must follow the principles of plasticity (Mahncke et al., 2006a).
These principles imply that specific brain activity can be increased by repeated
engagement in specialized tasks over thousands of trials. This enhances the represen-
tation of stimuli and connections between neural networks. Signal-to-noise ratio is
improved by training of sensory discrimination and processing speed. The use of
adaptive methods during training keeps levels of challenge high and attention to the
task intense. Reward through feedback enhances neuromodulatory control.

These principles of training were used to reverse hand movement disorders in
people with dystonia generally acquired by playing musical instruments. Training
of specific areas of the hand with sensory discrimination, movements, and other

Table 3.2 Principles of positive and negative brain plasticity (adapted from Mahncke et al., 20006)

Attributes Reversing negative
Principle Positive Negative plasticity
Schedules of engagment Intense, frequent Relatively less or Increasing the frequency
in cognitively involvement decreasing and intensity of
challenging engagement engagement
activities
Ability to detect signals ~ Strong representa- ~ Weakened represen-  Extensive practice to
and representations tions leading to tations that are strengthen represen-
in memory strong signal difficult to tations and improve
detection discriminate from processing efficiency
background
neural activity
Neuromodulation of Deep attention and  Poor attention and Engage in rewarding
attention and reward concentration reward control activities that
systems leading to strong system increase attentional

representations connectivity capacity
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motor practices was associated with more normal brain electrical responses and
improved hand use (e.g., Byl, Nagarajan, & McKenzie, 2003). Merzenich and
coworkers (e.g., Mahncke et al., 2006b) suggested that a gradual recovery of cogni-
tive function should occur with cognitive task training using the same principles in
healthy older adults.

Applications of Brain Plasticity Principles to Cognitive Training

The previously cited training studies implicate brain plasticity principles as neces-
sary to reverse negative effects and to produce far transfer. First, the studies increased
the schedule of engagement of brain systems. That is, all required extensive practice
of the skills trained. For example, Jennings et al.’s (2005) study provided four
15-min training sessions per day, 2 days a week, for 3 weeks, with 2,160 recognition
trials over 6 h. UFOV training studies involved approximately 5-10 h of training
(Ball et al., 2002, Edwards et al., 2005; Roenker, Cissell, Ball, Wadley, & Edwards,
2003). The dual task studies involved varying amounts of practice: 3 h over 4 ses-
sions (Kramer et al., 1995), 4 h over 6 sessions (Kramer, Larish, Weber, & Bardell,
1999), and 1,600 dual task trials as well as 2,000 single task trials over 5 one-hour
sessions (Bherer et al., 2005). Working memory training studies included two
45-min sessions per week for 12 weeks (Buschkuehl et al., 2008), and 15 min of
training per day for 45 days (Li et al., 2008).

Second, most of the previously cited studies improved the quality of information
processing by improving signal-to-noise ratio. This involves improving discrimina-
tion and speed of information processing. Jennings et al. (2005) trained discrimina-
tion of context in which test items occurred. UFOV training involved improving
both speed and accuracy of discriminating visual information (e.g., Ball et al.,
2007), and the dual task studies the speed and accuracy of performing two tasks
simultaneously (Bherer et al., 2005; Kramer et al., 1995, 1999). Processing speed
was trained and improved in the two working memory studies showing transfer
effects for older adults (Buschkuehl et al., 2008; Li et al., 2008). Thus, the training
in the studies with far functional transfer also improved information processing
efficiency.

The third principle of brain plasticity is to enhance neuromodulatory control.
This may be evidenced by upregulation of metabolism and connectivity of modula-
tory control systems. Upregulation implies an increased number of receptors for
specific sensory experiences, and increased activity of control systems. Upregulation
occurs when practiced activities involve attention and reward. The UFOV studies
required practice of visual attention (Ball et al., 2007), and this was also practiced
in the dual-task (e.g., Kramer et al., 1995) and working memory studies (Buschkuehl
et al., 2008; Li et al., 2008). Upregulation also results from the consistent increase
in difficulty produced by adaptive training to maintain challenge at the individual’s
level of ability (e.g., Jennings et al., 2005). Accurate feedback provides reward and
continued interest in the activities.
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The IMPACT Study

To reverse the negative effects of plasticity, Merzenich and associates at Posit
Science Corporation applied the principles of brain plasticity described here to
develop a series of computer exercises. The Brain Fitness Classic program was
developed as a product for consumers, not just as a research tool. The personal
computer-based program cycles through six different exercises that range in com-
plexity from identifying the direction of sound sweeps through answering questions
about a story from memory. The exercises are as follows:

High or Low: pairs of frequency-modulated sound sweeps. Participants indicate
whether the direction of the sweeps is upward (from low to more high pitched) or
downward (from high to more low pitched).

Tell Us Apart: pairs of confusable syllables, such as bo and do, are presented on the
screen. One syllable is spoken and participants indicate which one they heard from
the pair on the screen.

Match it: a matrix of buttons is presented on the screen. Clicking a button reveals a
syllable that is spoken aloud. There are two buttons with the identical syllables in
the matrix. Participants find the matched pairs; as they identify them correctly, the
buttons disappear until all are gone.

Sound Replay: Sets of two, three, or more confusable syllables are presented in a
working memory span task. Participants listen to the syllables, then click buttons
identifying the syllables in the order in which they were presented. There may be
more buttons on the screen than there were syllables.

Listen and Do: A set of spoken instructions is presented. Participants see a scene
with various characters and structures on it, with instructions to click particular
characters or structures or to move the characters. Participants follow the instruc-
tions in the order given.

Story Teller: Participants listen to segments of stories and answer multiple-choice
questions about them.

Participants complete approximately 15 min of each of four of the exercises in a
1-h training session. The exercises are rotated over sessions. The goal of the training
is to complete 40 sessions, thereby strongly increasing the schedule of engagement
in cognitively demanding activity. The signal-to-noise ratio is augmented through
discrimination training that increases in difficulty. Difficulty is varied by the speed
of item presentation (from relatively slow to more rapid) and by the duration of the
items (from longer to shorter). Difficulty is also increased by the use of phonemes
that are more easily confused when presented in isolation. All tasks besides High or
Low? use natural language components (phonemes, syllables, words, discourse)
with speech compression to slow down or to speed up the duration of those lan-
guage units. Some of the training exercises also increase the complexity of the task
by increasing the number of items that must be processed. In Match It! the size of
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the matrix increases from 8 to 30 items; in Sound Replay, 2-9 syllables are pre-
sented; in Listen and Do, the number and complexity of the instructions varies; and
in Story Teller, the number of story segments presented at one time and the number
of test questions increases.

To increase neuromodulation, all exercises are adaptive, that is, the level of dif-
ficulty is customized to increase as the participant reaches 75-85% accuracy at a
given level. Feedback about correctness of responses is given on every trial. When
participants achieve success at various levels of each exercise, “rewards” are shown
on the screen. These may include an artistic design, travel illustrations, music, fam-
ily, or pet scenarios with animation and sound.

This program was tested for far transfer in the Improvement in Memory with
Plasticity-based Adaptive Cognitive Training IMPACT) study (Smith et al., 2009).
This study was the first large-scale multisite randomized controlled double-blind
test of a cognitive intervention using a computer program developed for use at home
by consumers. Use of Brain Fitness Classic was considered the experimental condi-
tion. The control condition was selected to reflect the same amount of exposure to a
computer, to interaction with a trainer who installed the equipment and who was
available for consultation as needed, and the amount of time spent on the activity. It
involved an activity thought to reflect a more standard kind of cognitive stimulation:
watching DVDs of educational television series on history, art, and literature.
Participants were blinded to the hypothesized efficacy of the computer activity they
engaged in, and neuropsychological testers were blinded to the specific intervention
that participants received. Two of this chapter’s authors served as principal investi-
gators in two sites, EMZ at the University of Southern California and GES at the
Mayo Clinic. Neither received personal compensation for their work; grants from
Posit Science supported the research at each site.

The outcome measures included performance of two trained tasks, one involving
discrimination of the direction of sound sweeps (High or Low) and the other, the
temporal ordering of sets of 2—8 confusable phonemes, with the number of baseline
phonemes at two, and increasing with subjects’ ability to order them accurately
(Sound Replay). Both were recognition tasks, that is, selection of the correct items
from an array of possible choices.

The transfer tasks included auditory recall tasks from the Repeatable Battery for
Assessment of Neuropsychological Status (RBANS; Randolph, 1998), a test that
tends to be relatively insensitive to age declines before 65, and recall tasks from the
more difficult and age-sensitive Rey Auditory Verbal Learning Test (Schmidt,
1996), working memory tasks from the Wechsler Memory Scale (Wechsler, 1997),
visual memory asks from the RBANS, and discourse memory from the Rivermead
Behavioural Memory Test (Wilson, Cockburn, Baddeley, & Hiorns, 2003).

Participants over the age of 65 were recruited from the community and invited to
be part of a study to test whether cognition could be improved with specific activi-
ties. Of 1,112 volunteers, 625 were excluded with 568 not meeting inclusion criteria
and 57 refusing to participate. Inclusion criteria were age, Mini-Mental State
(MMSE) scores of 26 or better, fluency in English, and ability to participate in the
study for 6 months. Exclusion criteria were a history of major neurological or
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psychiatric illness, use of acetylcholinesterase inhibitors, current substance abuse,
communicative impairments, and concurrent enrollment in other studies. There
were 487 subjects randomized either into the experimental treatment (N=242) or
into the active control (N=245) groups.

Both groups completed 40 one-hour training sessions (5 days a week for 8 weeks)
in their homes on computers provided during the training portion of the study.
Trainers unblinded to the training condition set up and taught the participants how
to use the equipment and programs. Access to the trainers was available if questions
about operating the programs were raised. After each daily session, data were
uploaded to the study database to ensure adherence. Those who did not adhere to the
training program, defined as completing fewer than 10 sessions during the first
month or skipping more than 10 sessions after that, were dropped from the study but
their data were included in the intent-to-treat analyses. There were 19 who discon-
tinued participation in the experimental group and 30 from the control group; one
control subject died and another was lost to follow-up. The proportion of discon-
tinuers did not differ across the two groups statistically.

Comparisons of baseline characteristics of the treatment groups revealed no dif-
ferences in age, education, race, English as a first language, MMSE, estimated intel-
ligence, hearing, tinnitus, or the use of hearing aids or glasses. However, there were
more men in the active control group (53%) than the experimental treatment group
(42%); gender therefore was a covariate in the analyses but did not interact with
treatment group.

As would be expected, there were significant training effects, with the experi-
mental group improving more than the control group on the trained tasks. More
critically, the experimental group gained more than the active control group on the
far transfer measures: RBANS auditory recall, the RAVLT tests, the working mem-
ory tests, and the participant-reported outcome. The experimental group did not
gain more than the active control group, however, on the story recall task of the
RBMT or on the RBANS visual memory tests (Smith et al., 2009).

The effect sizes of the significant transfer tasks ranged from Cohen’s d=0.20-
0.33, representing the proportional improvement in standard deviation units of the
experimental treatment group over the active control group. This range of d’s indi-
cates a small effect. However, these effect sizes are equivalent to those of the effects
of studies of cholinesterase inhibitors on cognitive scores in Alzheimer’s patients
and are considered clinically meaningful (Rockwood, 2004). The effect sizes in the
IMPACT study are slightly larger than those of a study of the effects of modafinil on
cognitive tests in young adults (Turner et al., 2003). The modafinil findings have
been interpreted as showing that the drug “offers significant potential as a cognitive
enhancer” (p. 268).

Using the transfer categorization model, the IMPACT study is classified as show-
ing far functional transfer, from discrimination and memory on the computer task to
paper and pencil neuropsychological tasks, and far modality transfer, from recogni-
tion tasks at training to recall at transfer. A 3-month follow-up of IMPACT partici-
pants showed that effects were still observed over time, indicating far temporal
transfer. Brain Fitness Classic thus produced far transfer on three dimensions.
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Evaluating Commercial Products

The IMPACT study is the only one of the studies showing far transfer cited herein
that involves a commercially available product. However, there are numerous prod-
ucts that claim to help with brain fitness. Unfortunately, these products are not regu-
lated and claims about them may be based only on the assertions of the marketing
departments of the companies selling them. In order to help consumers decide
whether a product will actually have far transfer effects, we provide a set of guide-
lines and a checklist at the same page to simplify identification of scientifically
sound programs (Table 3.3).

Table 3.3 Checklist for training products

Scientific Criteria Points Scored

Scientific advisory board
Yes (+1)
No (0)
Research with the product?
Double-blind randomized controlled (+4)
Randomized controlled (+3)
Controlled (+2)
Practice on task only (+1)
Testimonials only (0)
Study done with a separate group of older adults?
Yes (+1)
No (0)
Transfer to another task not trained in the study?
Yes (+1)
No (0)
Transfer to another task in older adults?
Yes (+1)
No (0)
Results published?
In a scientific journal? (+3)
At a scientific meeting (+2)
Not yet, but a study is ongoing (+1)
No publications (0)
Total Scientific Criteria
Practical Criteria
How many times did you use the trial application?
10 or more sessions over 3 weeks (+3)
6-9 sessions over 3 weeks (+2)
2-5 sessions over 3 weeks (+1)
Once (0)
Add Total Scientific + Practical Criteria
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Does the company have a scientific advisory committee to guide product development?
Because the idea of brain fitness is relatively new, and research testing the adequacy
of products is relatively limited, we suggest that an important first step in evaluating
products is whether they have been developed by companies that have consulted
with scientific experts, and better yet, have an advisory board composed of scien-
tists from major research universities. This information is generally available on
product websites. If a careful search of the site indicates that there is no advisory
committee, it suggests that the product is not necessarily scientifically sound.
Consumers should be aware that websites may use the words “science” or “scien-
tific” in the absence of a scientific advisory committee.

Has research been done on the specific training product?

Drug and medical device (e.g., cardiac pacemaker) companies must extensively test
every product according to standards set by the federal Food and Drug Administration
(FDA). Products cannot be sold until they are proven safe and effective. Computer
training devices, however, are not currently regulated by the FDA or any other fed-
eral agency. So, a second major criterion that consumers should look for is whether
a company has voluntarily evaluated and demonstrated that their specific product
has efficacy for far transfer. For cognitive training, not enough is known about
exactly which training approaches produce specific improvements. As we have
noted, improvements are very specific, as they involve transfer of particular skills.
The few studies we have cited use different methods and different outcomes, and
most are small. Some companies have developed products that provide practice in
cognitive test activities known to decline with age, (e.g., memory, attention, or
working memory), but it is not clear they have followed brain plasticity principles.
As we have suggested, it is the use of these principles that differentiates studies that
show successful far transfer. It is possible, but we think unlikely, that other
approaches would produce far transfer. Nevertheless, it is incumbent on companies
offering these products to demonstrate whether they produce far transfer.

What kind of research with products?
The gold standard for research that tests the efficacy of a brain plasticity program,
like a drug or other medical product, is a double-blind randomized clinical trial, that
is, a study where the research participants and research staff assessing the partici-
pants do not know whether the participants are in the experimental or control group.
Randomization means that participants who choose to be in the study are randomly
assigned to the experimental or control condition, and have no choice about the
condition to which they have been assigned. Double-blind randomized trials have
the advantage of assuring that any benefit of the program is due to it, rather than to
the expectation of the participant that it will be helpful, or to subtle clues from the
staff that they should be benefitted, and that the characteristics of the participants,
such as their gender, income, or education, do not systematically affect findings.
Having control groups allows comparisons to be made between any improve-
ments obtained from the training and the effects of taking the outcome tests repeatedly,
because people often improve on cognitive tests as they become more familiar with
the procedures and more relaxed in taking the tests. This is known as a practice effect.
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There are two major classifications of control groups: active controls and inactive,
no-contact controls. An active control group may be getting a benefit from the activ-
ities in which they engaged, which could improve their outcome test scores more
than just by practice, so pitting them against the training group is a strong test of the
program. Inactive control groups allow for comparisons of no training against the
experimental group. However, the experimental group may improve for reasons
related more to experiences related to the process of being in a study: they have
interacted with project staff more, learned to use a computer for the task, or felt
special to be participating actively in a research project. Thus, an active control
group is preferable to an inactive or no-contact control group.

Some studies simply observe differences in test performance by giving partici-
pants pretests, having them train on the product, then giving them posttests. Although
this is common, it is not scientifically very useful, as it is impossible to determine
whether the training provided on the product is what caused the changes or simply
whether practice or other factors simply improved performance. So a no-contact
control study is preferable to an uncontrolled pretest-posttest study.

Was far transfer evaluated?

Another consideration is whether the transfer of the training from the activity prac-
ticed is identified. If the study just shows that there is considerable improvement on
the task trained, that is normal but probably does not have clinical significance.
People with dementia or amnesia improve on tasks that they practice regularly, even
if they don’t remember doing the tasks. This is known as procedural or implicit
memory and indicates that learning has taken place, even without the person’s con-
scious awareness. Obviously, the practice does not even improve the person’s abil-
ity to remember consciously if she can’t even remember doing the task, and it is
very unlikely that this kind of memory transfers to other tasks or to cognition in
everyday living.

Generally, when products are touted as “showing improvement” just by practice,
testimonials by users are used to support its efficacy in everyday activities. However,
the relationship between what people believe about their everyday cognition and
their objective test performance is modest, at the very best (e.g., Zelinski & Gilewski,
2004). Thus, even if people feel that their performance on everyday tasks is improv-
ing, it may not be.

Were older people tested on the product, separately from younger ones?

Finally, it is critical that the studies conducted include a sample of older adults and
report findings for the older adults separately from the younger ones. Although older
adults show neuroplasticity effects, that is, improvements in trained task performance,
and effects of transfer, the older adults’ performance, especially on memory or
working memory tasks generally never reaches the level of younger adults’ (e.g., Li
et al., 2008), may still be worse that than of untrained younger adults (e.g., Dahlin,
Stigsdotter-Neely, Larsson, Backman, & Nyberg, 2008) and may not show transfer
even though the trained task has shown improvement (Dahlin, Nyberg, Backman, &
Stigsdotter-Neely, 2008). Thus, studies with older adults are necessary to determine
whether they benefit from the specific type of training and most critically, whether
they show transfer as younger ones do.
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Are the findings of studies published? Where?

It is also important that results of studies be disseminated through appropriate chan-
nels of communication. The most methodologically sound studies are those that
have been reviewed by the peers of the researchers and published in scientific jour-
nals. This indicates that the peers have scrutinized the research and essentially
approved the findings as scientifically acceptable. Peers and journal editors gener-
ally help temper interpretations of findings made by the research team.

A second means of disseminating research results is though presentations, either
oral or in the form of a poster, at a scientific meeting. Presentations undergo a peer
review process, but acceptance is relatively lenient, compared to publication in a
scientific journal. For example, only about 10% of submissions may be rejected for
a meeting, but 85% or more are rejected by prestigious journals. A paper presented
at a meeting may very likely be rejected for publication in a peer-reviewed journal.
Thus meeting presentations are not considered as strong an outlet for dissemination
of research findings.

There are several reasons why study results might be presented at a meeting
rather than being published in a journal. Some studies of cognitive training are
ongoing but nearly finished, and the generally positive preliminary findings are
made public in the meeting as a preview. Another reason for reporting presentations
at meetings rather than in peer reviewed journals is that some studies are not as
methodologically strong, with findings that are not statistically significant, or do not
include a large enough sample to be considered scientifically adequate. Or they may
not include a control group.

However, meeting findings are superior to company-produced white papers,
which do not involve an external review process and have not been evaluated as to
their scientific rigor. They are also superior to ongoing studies that do not yet have
enough data to be evaluated. Nevertheless, even reporting an ongoing study is supe-
rior to making completely unfounded claims about a product.

The checklist included in this chapter follows our recommendations for selecting
science-based consumer programs and uses a scoring system that weights the infor-
mation for the product with respect to its basis in scientific research. This includes
whether the company has a scientific advisory board, any research on the product
that has been done, with more points for better-controlled studies, points for research
that demonstrates transfer, for research with older adults, and whether the study has
been published or presented at a meeting. This checklist can be used for one individual
product or for comparing two or more products.

The checklist is designed to help consumers be able to determine for themselves
what products are really science-based and are likely to produce the expected
improvements in cognitive function. Higher scores indicate a greater likelihood of
producing transfer.

When deciding about investing in a cognitive training product for a community
center, it is important to determine whether a group license is available for use of the
product. Most of the products available to consumers are for individual use, though
companies do provide multiple user licenses for a fee upon request. However, many
of the products are for use by individuals rather than groups, so having them available
for personal use in a computer center is an option.
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If you buy it, use it!

Unless the products are used regularly and frequently, the first principle of brain
plasticity, increasing the scheduling of engagement in cognitively demanding activ-
ities, is not being adhered to, so even if products have strong scientific criteria
scores, they may not produce the intended transfer effects. It is well known that
most people begin self-improvement activities that require regular engagement in
them, but they discontinue them for various reasons, even when they see the bene-
fits. The best example is of physical exercise. Approximately, 50% of people who
begin a research-based exercise program stop within the first 6 months (Dishman &
Buckworth, 1996). A meta-analysis of randomized controlled exercise trials indi-
cated that people are more likely to drop out from longer exercise interventions
(Hong, Hughes, & Prohaska, 2008). This is after they agree to remain in the pro-
gram and have the extra motivation provided by being in a research study! Even
when older people continue to exercise, there are decreases in the amount of physi-
cal activity they report. McAuley et al. (2007) found a substantial decrease in older
adults’ self-reported activity 3-5 years after participating in a walking/toning trial.
Thus, it would not be surprising to see that people might stop using challenging
consumer friendly programs. Transfer effects do fade over time (Buschkuehl et al.,
2008; Li et al., 2008), so the benefits will wane even if training was sufficient to
allow for transfer.

Because people are not likely to adhere to self-improvement programs over time,
we add a practical criterion to the checklist of scientific criteria for selection of
consumer-friendly products: for how long will the user actually use the product?
A simple experiment can be conducted: nearly all consumer cognitive training prod-
ucts have trial subscriptions or practice versions of the programs that can be used for
a while. Many products now also have smart phone apps that are either free or inex-
pensive, and can be used for testing user’s steadfastness in engaging in the brain
fitness activity frequently and regularly. So, the user can test his or her commitment
by using the product for at least 15 min in a session, and monitoring how many ses-
sions are practiced, say, over a 3-week period, which should predict use once the
novelty of the activity has worn off. The more practice sessions completed during
the trial period, the greater the probability that the user will engage in the training
regularly.

Commercial Entertainment Products and Cognitive Plasticity

It might be argued that user-friendly products that are entertainment-oriented, such
as those developed for game platforms such as the Nintendo DS or the Wii, are more
likely to encourage participation because they are fun to play and can be played by
more than one user at a time, encouraging social interaction. Several studies have
found that simple arcade-type video games do show some transfer to cognitive tasks
(Drew & Walters, 1986; Dustman, Emmerson, Seinhous, Shearer, & Dustman,
1992). A recent study of an action video game also showed transfer to other cognitive



3 Consumer-Based Brain Fitness Programs 61

tasks in older adults (Basak et al., 2008). In Basak’s study, 23 h of play was required
to show improvements; there were no statistically reliable improvements after 10 h
of play. Comparisons of those who played the games in all three studies cited here
were made against no-contact controls. Thus, there may be some value in playing
video games, but these studies were small and require replication and there may be
biases from participants being compared against no-contact controls. People may be
more willing to play video games and perhaps they will be of benefit, but more
research is needed to determine this.

What We Don’t Know Yet

In summary, we have discussed in detail the importance of science-based approaches
for development of consumer products, especially with respect to issues of trans-
fer. Obviously, the point of training is not just to improve the trained skill, but to
extend the effects of training to other outcomes, the most important one being
quality of life.

Cognitive Reserve

The appeal of cognitive training products is the hope that they may increase “cogni-
tive reserve.” However, cognitive reserve research may mislead people into thinking
that they can increase their reserve.

Correlational studies are those that find a relationship between two phenomena.
The idea of cognitive reserve is based on findings that people who have more educa-
tion need to experience more brain degeneration to be diagnosed with dementia,
that is, they start at a higher cognitive ability level, so it takes longer for them to
reach the threshold whereby the deterioration is so extensive that they cannot func-
tion independently. A recent study indicated that participation in cognitive activities
is correlated with a delay in rapid memory decline in those who develop dementia
(Hall et al., 2009).

However, we don’t know how people acquired that cognitive reserve in the first
place. 1t could be that they came from families that encouraged education and cog-
nitively stimulating activities and were more stimulated from birth. Or they sought
out stimulation as young, middle aged, or older adults. It could be argued that cor-
relational studies based on comparisons of people who worked in different profes-
sions show strong evidence of developed brain plasticity. The famous study of larger
regions of the brain associated with spatial navigation (the hippocampus) in London
cab drivers compared to bus drivers (Maguire et al., 2003) suggested that the com-
plex requirements of cab driving, with dynamic requirements to traverse all of
London, compared to driving specific bus routes, was associated with greater devel-
opment of neural pathways to represent the spatial layout of the city. However, what
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is not known is what selection factors exist in the brains of cab drivers vs. bus drivers.
That is, with people who are better navigators and who have larger hippocampi may
be more attracted to being cab rather than bus drivers, or are more likely to work as
cab drivers for many years. The same argument can be made for the observation that
people with different levels of intelligence show different amounts of neural con-
nections (see Draganski & May, 2008).

There is an assumption that cognitive reserve can be increased, but the research
suggesting this comes largely from animal studies where rats or mice are exposed to
“complex” environments and are compared with those in ordinary cages. The ani-
mals in the ordinary cages show less brain connectivity, but if they are then exposed
to the more complex environment, they develop more connections. This sounds
very promising, but we need to remember that many findings observed in animal
studies do not translate to humans. A 2008 article published by the senior members
of the research team that showed brain changes in people learning how to juggle
(Draganski et al., 2004) and medical students studying for an important examina-
tion (Draganski et al., 2006) underlines that there is a need to understand the rela-
tionship between animal studies and training-related processes in humans, not that
they have been established:

Brain plasticity is an inherent property not only of the developing but also of the adult
human brain. Despite the promising results of longitudinal morphometric studies, we still
lack a substantial amount of knowledge regarding the underlying morphological substrate,
the exact time course and the relation to learning/training related functional processes in the
human brain (Draganski & May, 2008).

Note also that the studies by Draganski and his colleagues do not involve assess-
ment of transfer. We cannot replicate the experiments done with animals with
humans, where we randomly assign people from birth to more or less stimulating
environments. And we should acknowledge that even the study showing delayed
memory decline in those with greater cognitive reserve was of people who devel-
oped dementia (Hall et al., 2009). Cognitive reserve did not eliminate the risk of
dementia.

It is important to test products because at this point in time, there are more
correlational studies about effects of cognitive activities on cognitive outcomes,
including risk of Alzheimer’s disease or dementia, than there are experimental
studies or clinical trials of training by using principles of brain plasticity. Thus, little
is known directly about general effects of training.

Buyer Beware!

Our final consideration is of the ultimate value of cognitive programs for consum-
ers. What consumers may hope for is that practice of cognitive exercises lead to
either a delay in the development of Alzheimer’s or other dementias, a major reduc-
tion in risk of Alzheimer’s, or even reversal of dementia. However, none of the studies
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of consumer products or the experiments using principles of brain plasticity effects
on cognition has evaluated any of these outcomes. It is often suggested that older
adults engage in physical, cognitive, and social activities, because at the very least,
it doesn’t hurt them (e.g., Valenzuela & Sachdev, 2009). However, whether these
will help prevent or reverse dementia is unknown at this time. Based on our under-
standing of brain plasticity, it would appear that sufficient training of a wide range
of cognitive abilities could ultimately increase cognitive reserve. However, we
emphasize again that there is only speculation that training may increase cognitive
reserve. A recent article on this suggests that it is possible:

The strength of the epidemiological, clinical, basic science and neuroimaging evidence
seems (emphasis added) to strongly support testing whether an intervention of “complex
mental activity” is preventative against development of dementia (Valenzuela & Sachdev
2006).

However, it does not yer support prevention of dementia. The same authors
conducted a review of randomized clinical trials of cognitive interventions with
longitudinal follow-ups that was published in 2009. They reported that cognitive
exercise has not been shown to prevent dementia (Valenzuela & Sachdeyv,
2009).

The Alzheimer’s Association lists 10 myths about Alzheimer’s Disease on their
website (http://www.Alzheimers.org). It has this to say about treatment and cures
for Alzheimer’s disease:

Myth 8: There are treatments available to stop the progression of Alzheimer’s disease

Reality: At this time, there is no treatment to cure, delay or stop the progression of
Alzheimer’s disease. FDA-approved drugs temporarily slow worsening of symptoms for
about 6—12 months, on average, for about half of the individuals who take them.

The home page of the National Institutes of Health allows navigation to a web-
site that provides consumer information for an A-Z list of diseases. Under the
“Alzheimer’s Disease” heading, it provides a listing of information on research
sponsored by the National Institute on Aging. It currently indicates that there are
suggestions that lifestyle factors may be associated with the risk of Alzheimer’s
disease and that there are exploratory studies on interventions for cognitive training.
However, exploratory is the watchword here. If interventions are identified as
reducing risk, delaying, or reversing Alzheimer’s, they will be announced by the
National Institutes of Health, it will be in the news, and otherwise made public.
Until then, any product with a claim made that it delays, cures, or stops the progres-
sion of Alzheimer’s, or may help prevent it is essentially unfounded. There is no
watchdog organization that prevents companies from making such claims on the
Web or in other media.

As a result, we think it is very important that consumers understand this, and
advise them to be extremely cautious about purchasing access to a computer program
making this claim. It is more prudent to select products that use research to test
whether they produce far transfer, though it is seems less impressive than preventing
or reversing Alzheimer’s.
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Chapter 4
Synapse: A Clinical Trial Examining the Impact
of Actively Engaging the Aging Mind*

Jennifer Lodi-Smith and Denise C. Park

Abstract A fundamental challenge and responsibility for modern science is to
progress toward understanding neuroprotective factors that will support and opti-
mize cognitive aging. The present chapter describes the scientifically driven efforts
of our research group to this end. We do this in three ways beginning with a review
of the latest findings regarding the neurocognitive declines that are part of the nor-
mal aging process. Next, we present the Scaffolding Theory of Aging and Cognition
(STAC; Annu Rev Psychol 60:173-196, 2009), which describes a model for how
the brain adapts to the neural deterioration that occurs as a natural part of the aging
process. Finally, we introduce a program of research designed using the tenets of the
STAC model to investigate how engaging in cognitively and socially stimulating
activities may promote the neurocognitive health of seniors long term.

The Aging Mind

One of the most pervasive findings in developmental cognitive neuroscience is that
there is a gradual decline in neurocognitive functioning during adulthood, even in
healthy adults. However, even in the face of these changes in neurocognitive func-
tion, many faculties are maintained and protected well into old age and many seniors
continue to maintain a healthy neurocognitive life. In the pages that follow, we
review the normative patterns of age-related change in neurocognitive functioning.
In addition, we present the Scaffolding Theory of Aging and Cognition (STAC),
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a model that proposes how the brain compensates for the neurocognitive challenges
that come with age, and provide empirical evidence to support this model.

Cognitive change. Behavioral findings show that cognitive decline starts in young
adulthood and continues across the lifespan. In a sample of 350 normal, healthy
adults, Park et al. (2002) observed reliable cross-sectional declines from age 20 to
80 and older in speed of processing, working memory, and long-term memory. By
contrast, word knowledge was largely unaffected by age and may even be higher in
older adults. While these findings compared people across different age groups and
could, therefore, be due to cohort differences among the age groups rather than
actual age differences over time, evidence from longitudinal studies that track indi-
viduals often show a similar pattern. For example, the Victoria Longitudinal Study
(Hultsch, Hertzog, Dixon, & Small, 1999) tracked individuals age 60 and older
across a variety of behavioral measures of cognitive performance and found results
that are remarkably similar to the lifespan results found by Park et al. (2002). These
two studies serve as examples of the large body of literature that delineate a pattern
of normative declines in cognitive performance across the lifespan.

Structural changes in the brain. At the same time that age-related declines occur in
cognitive behavior, parallel changes occur in the structure of the brain. Three pri-
mary patterns of change in brain structures occur with age (see Raz & Kennedy,
2009 for a recent comprehensive review of this topic). First, there are characteristic
patterns of decline in the volume of certain brain regions such that prefrontal regions
of the brain are the most subject to volumetric declines with age and regions such as
the hippocampus, temporal lobe, and parietal lobe show nonlinear decreases in
volume while sensory cortices remain relatively intact over the lifespan (Raz, 2000,
2004; Raz & Kennedy, 2009; Raz, Rodrigue, Head, Kennedy, & Acker, 2004).
Second, there is evidence for cortical thinning in the brain with age (Fjell et al.,
2009; Salat et al., 2004). Finally, some of the most important changes in the structure
of the brain with age involve white matter—the areas of the brain where myelin-
coated axons transfer signals between neurons. Specifically, Head et al. (2004) note
significant degradation with age to white matter in the frontal regions of the brain.
Additionally, abnormalities in white matter, known as white matter hyperintensities,
increase with age, particularly in frontal and occipital areas of the brain (Raz &
Kennedy, 2009; Wen & Sachdev, 2004). Taken together, these findings suggest reli-
able, age-related changes in the brain, particularly in frontal regions.

Changes in brain function. Functional magnetic resonance imaging (fMRI) mea-
sures brain activation by examining the changes in cerebral blood flow that accom-
pany cognitive tasks completed while in the MRI scanner. Three findings related to
decreased neural function are of particular note in functional imaging studies of
neurocognitive changes in older adulthood. First, there is evidence for a pattern of
lowered activation in mediotemporal regions of the brain including the hippocam-
pus when comparing younger and older adults when performing long-term memory
tasks (Park & Gutchess, 2005; Persson et al., 2006). Second, when presented with
cognitively challenging tasks, older adults show significant impairment compared
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to young adults in suppressing activation in regions of the brain known as the default
network—the areas of the brain that are active when the brain is not engaged in
complex activities (Persson et al., 2006). Finally, many older adults show decreased
specificity in patterns of activation to certain stimuli when compared to young
adults, a phenomenon known as dedifferentiation. For example, a young adult view-
ing faces would show activation in the fusiform area of the ventral visual cortex
(Kanwisher, McDermott, & Chun, 1997) while a young adult viewing pictures of
places would show activation in the parahippocampus (Epstein & Kanwisher, 1998)
and a young adult looking at words and numbers would have increased activation in
the left fusiform gyrus and collateral sulcus (Polk et al., 2002; Puce, Allison, Asgari,
Gore, & McCarthy, 1996). Older adults show significantly less specialization of
these areas compared to young adults (Park et al., 2004). In addition to these age-
related declines in brain function, however, there are also increases in adaptive func-
tional activations with age as discussed below.

The Scaffolding Theory of Aging and Cognition

Despite the normative declines in cognitive and neural function described above,
it is important to recognize that many older adults function at a high and optimal
level, even into very old age. The STAC model proposes that, as we age, the brain
responds to some of the neural declines just described by employing compensa-
tory scaffolding — the engagement of new brain areas and pathways in response
to changes in the structure and function of other brain regions (Park & Reuter-
Lorenz, 2009).

Some of the best empirical evidence supporting the STAC model comes from
fMRI research. As described above, functional decline is present in the aging brain in
the form of lowered activation, changing patterns in default networks, and decreased
neural specialization of older adults. Given these findings and the behavioral and
structural declines that occur as a normative part of the aging process, one might
expect corresponding declines in neural activation across the board in older adults.
However, empirical evidence shows that this is not the case. Rather than holistic pat-
terns of deactivation, the brains of older adults demonstrate more activation in key
processing areas when compared to the brains of young adults on certain tasks. For
example, during verbal memory tasks, young adult brains show left prefrontal activ-
ity while the brains of older adults show bilateral activation of the prefrontal cortex —
activation of the same areas in both the left and the right hemispheres (Cabeza et al.,
1997; Grady, Mclntosh, Rajah, Beig, & Craik, 1999; Reuter-Lorenz et al., 2000).

Since these early findings indicating the presence of prefrontal bilaterality in
older adults, evidence increasingly supports the hypothesis that this bilaterality is an
adaptive, compensatory brain mechanism. For example, patterns of bilateral activa-
tion are linked to better task performance (Cabeza, Anderson, Locantore, & McIntosh,
2002; Cherry, Adamson, Duclos, & Hellige, 2005; Fera et al., 2005; Reuter-Lorenz
et al., 2001; Reuter-Lorenz, Stanczak, & Miller, 1999; Rypma & D’Esposito, 2001)
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and enhanced memory in memory-based performance tasks (Gutchess et al., 2005).
Even young adults show bilateral patterns of prefrontal activation when put in highly
challenging situations (Banich, 1998; Hillary, Genova, Chiaravalloti, Rypma,
DeLuca, & 2006; Reuter-Lorenz & Cappell, 2008) suggesting that the natural
response of the brain to challenge is to recruit additional areas of processing—or
scaffolds. The bilateral activation seen in older adults is thought to directly compen-
sate for decrease in both the volume and activation of the hippocampus (Cabeza
et al., 2004; Morcom, Good, Frackowiak, & Rugg, 2003; Persson et al., 2006).
Whether compensation occurs in response to external forces, as in increasing the
difficulty of a task for young adults, or from the internal changes that come with age,
the brain is an adaptive organ that readily and automatically responds in a natural,
homeostatic way by bringing scaffolds online. This is not to say that performance
will be maintained at every level or that the scaffolds are as efficient as original sys-
tems. It is likely that scaffolding becomes limited with age and with the onset of
Alzheimer’s and other dementia-related disorders. However, for the normal, healthy
older adult, the compensatory engagement of scaffolding allows for a general main-
tenance of everyday performance (Park & Reuter-Lorenz, 2009).

Creating Scaffolds

The research presented to this point provides evidence that the natural response of
the brain to the neural challenges of aging is to create compensatory scaffolds as we
age. In addition, there are a number of empirical findings suggesting that scaffolds
are not just a response of the brain to aging and challenge but are also created in
response to life experiences. Animal models of aging suggest that both cognitive
stimulation and physical exercise can promote neurogenesis (the growth of new
neurons) in keeping with the STAC model (Jessberger & Gage, 2008). For example,
aged rats that had substantial degradation in their auditory cortices can be trained to
have normal hearing not due to reactivation of the auditory areas of the brain but,
rather, to a restructuring of the brain (Zhou & Merzenich, 2007). Additionally, ani-
mal models suggest that a lifetime spent in a stimulating environment promotes the
generation of new neurons in the hippocampus of old rats (Kempermann, Kuhn, &
Gage, 1998) as does physical exercise (Pereira et al., 2007). Similarly, when older
rats are exposed to stimulating environments over a short period of time they show
improved learning (Kobayashi, Ohashi, & Ando, 2002), a fivefold increase in the
growth of new genes in the hippocampus, and decreased degradation in other parts
of the brain (Kempermann, Gast, & Gage, 2002).

These findings may not be limited to nonhuman animals. There is correlational
evidence that engaging in cognitively stimulating activities may be beneficial to
neural health. Staying engaged in intellectually challenging work during late life
relates to increased cognitive function (Bosma et al., 2003; Schooler, Mulatu, &
Oates, 1999) and more highly educated individuals, who tend to spend more time in
cognitively challenging activities, have a decreased risk of Alzheimer’s disease even
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when taking into consideration other variables related to Alzheimer’s disease risk
(Bennett et al., 2003; Wilson & Bennett, 2003; Wilson et al., 2000).

Evidence also suggests that certain broad life experiences play a role in brain
organization. For example, London cab drivers have larger brain structures related
to spatial representation than normal individuals (Maguire et al., 2000) and profes-
sional musicians have larger auditory, motor, and visual—spatial regions compared
to amateur and nonmusicians (Gaser & Schlaug, 2003). Similarly, while number
recognition and letter recognition are relegated to separate areas of the brain, this
appears not to be the case for Canadian postal workers who spend much of their
time sorting mail by Canadian postal codes — which are a combination of both let-
ters and numbers (Polk & Farah, 1998). There is also evidence that both exercise
and exercise training are related to better cognitive performance, increases in brain
volume, and better functional performance of frontal and parietal regions of the
brain (see Boot & Blakely, Chap. 2; Potkanowicz, Chap. 15 for additional reviews
linking exercise to neurocognitive health; Colcombe & Kramer, 2003).

While there is a substantial literature suggesting that targeted skill training can
enhance cognitive performance on select tasks (see Lustig, Shah, Seidler, & Reuter-
Lorenz, 2009 for a review), preliminary evidence from human intervention research
suggests that engaging in stimulating new activities may facilitate performance on
measures of cognitive processing. For example, seniors who took 4 weeks of theater
classes showed better problem-solving skills and word recall relative to seniors who
engaged in an art appreciation class or a no-treatment control condition. Further, the
theater students retained these benefits 4 months after the intervention was termi-
nated (Noice, Noice, & Staines, 2004). Similarly, seniors who spent 24 (noncon-
secutive) hours learning to play a strategy-based video game increased in executive
control relative to no-treatment controls (Basak, Boot, Voss, & Kramer, 2008) (see
Boot & Blakely, 2011). In addition, older adults who participated in long-term
problem-solving activities through the Senior Odyssey program showed greater
speed of processing, inductive reasoning, and divergent thinking skills after 7-8
months in Senior Odyssey relative to no-treatment controls (see Stine-Morrow &
Parisi, Chap. 9).

Two recent studies provide preliminary evidence that scientifically driven inter-
ventions may even be able to promote change at the neural level. Training designed
to target a particular cognitive skill generally shows benefits to linked neural struc-
ture and function (for a recent comprehensive review of this literature see Lustig
et al., 2009). Additionally, preliminary evidence suggests that engaging in novel,
cognitively stimulating, real world activities can impact neurocognitive function
in the Experience Corps model that recruited older adults who participated in lit-
eracy positions in community elementary schools (see Carlson et al, 2009; Rebok
et al., Chap. 27).

In a very different type of novel activity, 25 seniors who could juggle three balls
for more than 40 seconds at the end of 3 months of juggling training had increased
gray matter in areas of the brain associated with vision, motion, memory, and learn-
ing relative to no-treatment controls. Unfortunately, these effects reversed such that
the jugglers showed declines in gray matter in these regions when they were imaged
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again after 3 months without juggling (Boyke, Driemeyer, Gaser, Buchel, & May,
2008). These findings provide preliminary support for the idea that new patterns of
neural activation — or scaffolds — may be generated in response to life experiences.
With this idea in mind, the Synapse Intervention Trial was created to provide an
environment that might facilitate the development of neural scaffolding. Synapse
provides a setting where seniors can engage in structured, cognitively stimulating
activities for a sustained period of time with the hypothesis that over time the envi-
ronment will stimulate the development of neural scaffolds and result in enhanced
neurocognitive functioning. In the pages that follow, we discuss the details of this
intervention trial in order to present the intervention to the scientific and public
communities as well as provide guidance for scientists, community groups, and indi-
viduals interested in using a similar approach to promote neurocognitive health.

The Synapse Intervention Trial

The Study Design

The Synapse Intervention Trial takes place in Dallas, Texas. Given the size of the
city, considerable effort was spent on identifying an area of the city that has a par-
ticularly dense and vibrant senior population. With this goal in mind, the White
Rock Lake area of East Dallas, a historic area with many cultural draws including
White Rock Lake Park, the Dallas Arboretum, and the Bath House Cultural Center,
was identified as the optimal setting for Synapse. Synapse is located in two sites in
this area, one in a storefront shopping center that had recently been targeted for
revitalization and the other in a retirement community dedicated to fostering the
involvement of community-dwelling Dallas seniors in stimulating activities.

Involvement in Synapse begins with a structured recruitment and screening pro-
tocol. Potential participants attend an informational meeting to learn more about the
study. At this meeting, participants receive information ranging from our university
affiliation and funding, to the assessments and requirements of the study, to the
logistical details of the study. The goal of these meetings is to give potential partici-
pants as much information about the study as possible so that they can make an
informed decision about whether Synapse is a good fit for them. At this point, inter-
ested individuals complete a series of screening protocols to ensure that the poten-
tial participant is a good fit for Synapse. Eligible participants must be over 60 years
of age; spend less than 10 hours each week engaging in work and/or volunteer activ-
ities; be novice quilters and novices at the use of a sewing machine, a digital camera,
and computer; demonstrate that they have functional vision and hearing; pass both
a dementia and depression screening test; have no current major psychiatric disor-
ders; and be willing to commit to the time frame of the study. Approximately, half
of the participants who attend informational meetings are both interested in and
eligible for Synapse.
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Once participants are determined to be qualified for Synapse, they are randomly
assigned to their research group based on study needs. There are eight research arms
to Synapse. The first four research arms are the productive engagement groups.
These groups spend 15 hours a week for 14 weeks learning a new activity — quilting,
digital photography, a combination of the two skills, or a combination of quilting
and exercise. The other four groups serve as structured controls for various compo-
nents of the productive engagement groups: (1) a social control group has the same
time commitment as the productive engagement groups but spends time in passive,
social activities such as watching movies or going on field trips to local attractions,
(2) a placebo control group gives the same time commitment as the productive
engagement groups but spends this time completing passive activities at home that
they are told stimulate cognitive function but likely have a less substantive impact
on neurocognitive outcomes (activities include listening to classical music, reading
National Geographic, and watching documentaries), (3) an exercise control group
receives the same personally customized exercise intervention of 30 minutes a day
for 3—4 days a week given to members of the group that both quilts and exercises,
and (4) a no-treatment control group completes the assessment portions of Synapse.

Enrollment and retention of Synapse participants have been excellent. Initial
advertisements in the senior section of the local newspaper drew little response for
the cost of the advertisement. Targeted mailings to seniors living in the White Rock
Lake area were more successful and 25 seniors enrolled the first round of Synapse
from August to December 2008. Targeted mailers and recent local media attention
have allowed us to increase enrollment to approximately 70 participants per round.
To date, 255 participants have enrolled in Synapse with 193 fully completing all of
the assessments and 62 currently engaging in their assigned activities. By the end of
the study in December 2011, approximately 500 participants will have completed
Synapse. To date, only 17 participants have had to withdraw from Synapse — 15 for
personal reasons and 2 men (one placebo control, one no-treatment control) who did
not enjoy their assigned activity after 3 weeks of engagement.

During the 2 weeks before the initiation of the new activities, each Synapse par-
ticipant undergoes a 2%2 hours cognitive assessment to measure their performance on
behavioral markers of cognitive performance including processing speed, verbal flu-
ency and ability, working memory, long-term memory, inductive reasoning, and
mental control. In addition, Synapse participants complete a psychosocial battery
during this time period to collect information about demographics, health and fit-
ness, social networks, lifetime and daily activities, psychological health, perceptions
of their cognitive life, and personality variables. Eligible participants complete a
45-minutes MRI protocol where they undergo both structural and functional neu-
roimaging protocols. Approximately, one third of all Synapse participants are eligi-
ble for the MRI portion of the study. Participants in the two arms of the intervention
including an exercise component complete two 1-hour long physical health assess-
ments. During the 12th and 13th week of the engagement period, participants com-
plete identical cognitive, psychosocial, neuroimaging, and physical health protocols.
Additionally, participants complete 30 minutes mini-assessments at weeks 3, 0,
and 9 of Synapse to facilitate statistical modeling of change in key cognitive and
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psychosocial variables of interest and each Synapse participant completes a weekly
checklist of activities throughout the study. Finally, participants complete a short
questionnaire of their daily activities 3 and 6 months after the end of their time in
Synapse and complete a final full cognitive, psychosocial, neuroimaging, and physical
health assessment 1 year after they finish Synapse.

Productive Engagement

One of the most common questions participants and scientists alike ask about
Synapse is “why quilting and digital photography?” Quilting and digital photogra-
phy are the focal tasks of Synapse for a number of reasons:

1. Quilting and digital photography are productive engagement tasks that engage
many cognitive processes — they are activities that require the sustained activa-
tion of working memory, long-term memory, and reasoning skills — rather than
being receptive engagement tasks that have relatively low cognitive demands
and rely on the use of existing knowledge structures and automatic
behaviors.

2. Quilting and digital photography are skills that have a sufficient number of nov-
ices in the older adult population to allow only novices to participate in the study
without unduly harming enrollment.

3. Quilting and digital photography are noncompetitive skills that foster a collab-
orative learning environment. It is quite common for students to help each other
learn during the program and, in doing so, gain a greater understanding of the
skill and develop strong interpersonal relationships.

4. Quilting and digital photography provide tangible end products for the students
to take home throughout their time in the program. Quilting students complete
coasters on their first day of class, finish their first quilt by the end of the fourth
week of class, and have numerous additional projects that are theirs to keep by
the end of the program. Digital photography students produce work ranging from
standard 3 x5 prints to full portfolios, digital presentations of photojournalism
projects, and mounted canvas prints of their favorite photographs.

5. Both quilting and digital photography are commonly taught in the community.
This provides three concrete benefits: we were able to hire an expert quilter and
an expert digital photographer from the community, participants can easily con-
tinue their engagement after the study ends, and the public can readily find
resources for these activities in their own communities.

6. As we describe below and as shown in Table 4.1, both quilting and digital pho-
tography are real world tasks that facilitate the development of unique skill sets
that may enhance specific areas of cognitive functioning.

The skills involved in quilting require processing speed, working memory, long-
term memory, inductive reasoning, and mental control. For example, simply learn-
ing how to use the sewing machine involves processing speed, visual-spatial working
memory, long-term memory, and reasoning. Planning tasks such as following and
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Table 4.1 Cognitive domains influenced by Synapse productive engagement tasks

Visual-spatial Verbal working Long-term Mental
Task Speed working memory memory memory  Reasoning  control
Quilting
Using sewing X X X X
machine
Planning X X X X
Preparation
Creating quilt X
Photography
Using digital x X X X
camera
Computer X X X X X
skills
Artistic skills X X X X X
Creating final X X X X X
products

Note: x’s indicate cognitive domains that are thought to be facilitated by the listed skill

designing patterns, choosing fabric, and following instructions may benefit visual—
spatial and verbal working memory, long-term memory, reasoning, and mental con-
trol. The skills necessary to prepare a quilt including piecing, measuring, and cutting
use visual—spatial working memory, long-term memory, reasoning, and mental con-
trol. The composition of the quilt itself through sewing, pressing, binding, and the
final quilting may also help these same cognitive processes. We hypothesize that the
process of learning and perfecting these important quilting skills will enhance cog-
nitive performance in these domains.

Digital photography also requires skills that may support cognitive performance.
The first skill participants in the photography group learn is simply to operate the
digital camera provided for their use during the study. The use of the camera is a
novel skill to many and is expected to benefit speed of processing, working memory,
long-term memory, and reasoning. In addition to being new to the camera, many
students are also novice computer users. From learning the basics of how to use a
computer to create and download files to more advanced skills such as manipulating
photographs in Adobe Photoshop and using the internet to share their photographs
with others, students become experts in using modern technology as a photographic
tool. Working with their photographs on the computer is only a part of what the
photography students learn, however. From the first day of class, students in the
digital photography module of Synapse also learn the art of photography through
learning how to plan for factors such as lighting, composition, and layout. Finally,
the creation of a final product through cropping and editing, printing, designing and
creating portfolios, and enhancing photographic quality provides the students with
concrete end products of their time in the class. We hypothesize that each of these
areas of activity engages both visual-spatial and verbal working memory, long-term
memory, reasoning, and mental control. Examples of the work of the participants in
the photography group can be seen in Fig. 4.1, a compilation of photographs of
participants engaging in Synapse.
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Fig. 4.1 Pictures by Synapse participants of the Synapse experience

Is Synapse Making a Difference?

All of these factors are designed to address four key hypotheses. First, we anticipate
that each of the productive engagement groups will show more improvement to their
neurocognitive function than any of the control groups. Specifically, we expect little
to no improvement in either the no-treatment or placebo control groups and while
we expect some minor improvement in neurocognitive function for the social and
exercise groups, the salutatory effects of the productive engagement are expected to
be more robust than those seen in any other groups. In addition, it is likely the case
that the breadth of engagement experienced by the productive engagement group
that spends 6 weeks learning digital photography and 6 weeks learning quilting will
afford the most opportunity for scaffolding and may have the strongest effect.
Second, based on the findings from pilot data described below, we anticipate that the
effects of productive engagement will be even more beneficial for the “older” older
adults in the study than for the “younger” older adults. Third, all participants undergo
a complete cognitive and psychosocial battery and eligible participants have a third
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MRI 1 year after the end of their time in Synapse. This will allow us to assess the
effect of the scaffolding environment over the long term. Finally, we examine numer-
ous secondary variables during Synapse. This allows us to investigate the impact
that factors such as personality, life context, health, and social behavior may impact
the individual response to Synapse. This information will help us isolate individual
differences in response to the intervention and make preliminary suggestions on
how to cater scaffolding interventions for individual needs.

Because Synapse is a clinical trial funded by the National Institute on Aging
(NIA), we will not examine any of our hypotheses until the full complement of
participants has completed the intervention period in 2011. That said, two sources
of information provide us with preliminary evidence for the efficacy of Synapse.

First, before applying for funding from NIA, we completed a pilot study of the
central interventions in Synapse. In the pilot study, VIVA/, participants spent 15 hours
a week for 8 weeks learning either quilting (N=30) or digital photography (N=9)
with 39 participants included in a no-treatment control group. Participants were
healthy, community-dwelling older adults who ranged in age from 60 to 83 with an
average age of 68. All participants were assessed before and at the end of the 8-week
intervention period on cognitive variables including speed of processing, visual—
spatial working memory, verbal working memory, long-term memory, and verbal
fluency. Even given the relatively small number of participants and the shortened
time frame, the data from VIVA! show that productive engagement can have a short-
term impact on cognitive performance. Specifically, quilting participants increased in
processing speed and visual-spatial working memory relative to no-treatment controls
while participants in the digital photography intervention increased in long-term
memory relative to no-treatment controls, as shown in Fig. 4.2. Treatment effects
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Fig. 4.2 Effect size of differences in cognitive change between experimental and control groups
in VIVA!
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sizes were moderate or larger by usual statistical standards and were most robust in
participants over the age of 75.

Although verbal reports may not be reliable for assessing cognitive change, we
do know that people enjoy the Synapse intervention and they report that it has
affected their life. Given that evidence from young adults suggests that stories indi-
viduals tell of personality change during college correspond with measured changes
over time (Lodi-Smith, Geise, Roberts, & Robins, 2009), the stories Synapse par-
ticipants tell in response to the question “How do you feel you have changed as a
part of your participation in the Synapse study?” can provide preliminary insight
into the impact Synapse has on their lives. Participants have, to date, been positive
about their time in the study. Repeated themes from these stories include enjoying
life more, accomplishing goals, having greater focus, a deep sense of gratitude for
the opportunity to be part of the study, and a positive outlook on the future. Table 4.2
has sample stories from participants in the productive engagement groups.

The stories of our youngest and our oldest participant to date are particularly
poignant examples of the impact they report that Synapse is having. Our youngest
participant, at 60 years of age, was a self-described “couch potato” when she was

Table 4.2 Example stories of study effects from participants in Synapse’s productive engagement
groups

Engagement group Story

Quilting My concentration and focus have improved with learning a new skill.
I intend to continue to learn new things. I’'m going to enroll at
Eastfield Community College in January for a beginner computer
class. I also plan to continue quilting and improving my skills

Photography I have become more disciplined and creative in all other aspects of
my life. I notice photogenic qualities of what I see now. The
overall effect of the class is mentally stimulating and life
enriching. Thanks for everything!

Quilting + photography I feel that participation in the Synapse program has been a very
positive experience in my life. It has been beneficial in many
ways — mentally through problem solving and socially by my
interaction with new people

The discipline of having more scheduling in my life, attending
classes, and meeting goals has been very helpful. The instructors
are informative, patient, and great motivators for my study and
learning of new skills

My initial reason for wanting to attend was the learning of digital
photography, and my skills are much improved. Initially I had
little interest in quilting class, but I thoroughly enjoyed learning
new techniques, the creativity of design, and meeting new people.
The sense of satisfaction in my completed work has given me a
real feeling of accomplishment. In addition, I feel that the
routine, the discipline, the learning in classes, and the social
interaction have improved my mental and physical health

I am very grateful to those who gave me this opportunity for
enrichment
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assigned to the group that learned both quilting and digital photography. She
reported to us that Synapse changed her life, stating:
The Synapse study has gotten me out of a rut; I looked forward to coming to classes. It’s
letting me know I don’t have to sit around home with limited skills. The completion of

projects made me feel better about myself. My family was happy for me, that I was happy
and enjoying the experience of doing something new.

I probably would not have ventured out of my alone space except for this opportunity.
I enjoyed the interactions with everyone.

I think I am going to try to find a new outlet for myself after Synapse.

Six months after she wrote this story, at a party to celebrate the end of one of the
intervention phases, she reported that she was volunteering in the community and
appeared to have lost a significant amount of weight with many people commenting
on the change they could see in her.

The story of our oldest participant, an 87-year-old man, is also suggestive of a
positive life impact. He shared his story with us at the end of the program during a
session we held with the participants to hear their suggestions and advice for future
rounds of the study. He told us that for the past 15 years he had been treated as a “has
been.” He described physical features that contributed to this treatment such as his
hunched back, patchy skin, and clouded eye. He then went on to describe how his
time learning to quilt helped him realize that he is not a has been and, instead, still has
much to do and learn. He spent many months after the study recovering his old school
records and is now enrolled in college completing the degree he began in his youth.

Conclusion

Synapse is an intervention program that tests whether an environment that is
designed to facilitate productive engagement in cognitively stimulating activities
will in fact promote cognitive performance through the development of neurocogni-
tive scaffolding. While the primary aim of Synapse is to enhance neurocognitive
function, as the stories of our participants illustrate, Synapse may have a much
broader reach and is benefiting individuals across broad domains of functioning. In
addition to normative changes in neurocognitive processes with age, one of the most
profound challenges facing seniors today is the change they face in their social
environment. Social role changes due to retirement, widowhood, loss of friends, and
changes in health pose serious threats to seniors. These social roles are fundamental
components of the self-concept (McCrae & Costa, 1988) and, according to the
Social Investment Theory of personality development, are important determinants
of a healthy and consistent identity in adulthood (Lodi-Smith & Roberts, 2007;
Roberts, Wood, & Smith, 2005). By promoting active engagement in stimulating
activities, Synapse provides the opportunity for seniors to develop new self-defining
roles and, therefore, not only benefits neurocognitive health but the individual as a
whole. In the words of one participant, Synapse provides “a new lease on life.”
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Chapter 5

Meditation, Mindfulness, Cognition,

and Emotion: Implications for
Community-Based Older Adult Programs

Alfred W. Kaszniak

Abstract Meditation practices have become increasingly popular in the United
States among both older and younger adults. This chapter summarizes research on
the emotional and cognitive benefits of meditation practices that have been derived
from Buddhist tradition and from contemporary secular mindfulness meditation.
The potential for meditation-based cognitive enhancement for older adults is dis-
cussed, and special attention is paid to studies of meditation to reduce stress and
improve well-being among caregivers of persons with dementia. Program planners
are encouraged to consider several factors, including training requirements and the
need for program evaluation, when considering the use of meditation in community-
based applications.

Introduction

Over the past few decades, a growing number of people in the Western world have
been engaging in the practice of meditation, including many older adults. It has
been estimated that within the United States alone there are ten million meditation
practitioners (Deurr, 2004). Meditation practice occurs within various spiritual tra-
ditions, and increasingly through nonsectarian approaches that have been derived
from these traditions and implemented in hospitals, clinics, and other settings
(Salmon, Santorelli, & Kabat-Zinn, 1998). Simultaneously, there has been a dramatic
increase in behavioral and neuroscientific studies examining cognitive, emotional,
and health-relevant changes associated with meditation practice, and in the funding
of such studies by the U.S. National Institutes of Health (Shapiro & Carlson, 2009).
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The proliferation of popular books, magazines, and websites concerned with
meditation, and the spiritual traditions in which meditation has played a central role
also bears witness to the extent of contemporary interest (McMahan, 2008).

The present chapter focuses upon practical application and relevant scientific
study of meditation practices that have been derived primarily from Buddhist tradi-
tion (particularly the Theravada, Chan or Zen, and Vajarayana schools) and those
modern secular forms referred to as mindfulness meditation. This focus reflects four
considerations: (1) An increasingly large body of practically relevant meditation
research concerns practices from these traditions and training in mindfulness medi-
tation. This research can help to guide decisions regarding whether the teaching of
meditation might have potential benefit in community-based programs for older
adults; (2) The term meditation has been used to describe a very wide range of prac-
tices derived from an equally wide range of spiritual and secular traditions, and even
a cursory discussion of each of these practices would be far beyond the scope of a
single chapter; (3) It cannot be assumed that all practices labeled as meditation have
the same cognitive, affective, behavioral, and brain correlates and consequences, and
it is important to be clear about what kind of practice is being considered (for discus-
sion of this point, see Lutz, Dunne, & Davidson, 2007); (4) Another chapter in this
volume, Chap. 24 authored by Khalsa and Newberg, provides information regarding
meditation practice, Kirtan Kriya, derived from a different tradition, along with the
results of some recent research on the correlates and consequences of this practice.

Following the present general introduction, a rationale for considering meditation
among the possible choices of strategies for cognitive enrichment of older adults
within community-based programs is provided. This rationale draws from traditional
and contemporary claims concerning meditation and its role as a path to the allevia-
tion of suffering and enhancement of human flourishing. Then, following a brief
description of the general characteristics of the types of meditation practice derived
from Buddhist tradition and conducted within mindfulness-based clinical interven-
tions, select examples of those behavioral and neuroscientific empirical studies with
the greatest relevance in regard to cognitive and emotional functioning of older adults
are selectively reviewed. Following this review, recent mindfulness-based interven-
tion studies with older adult caregivers of persons with dementia are discussed, as an
illustration of the potential application of mindfulness meditation instruction in
addressing the consequences of a particularly prevalent and challenging situation
affecting older adults. The chapter concludes with an exploration of the implications
of available research for the planning of community-based programs for older adults,
as well as the utilization of established meditation teaching centers and groups.

Why Meditation?

It may initially seem incongruous to include a chapter on meditation within a book
concerned with community-based cognitive enrichment programs for older adults.
However, an examination of both the role of meditation within Buddhist tradition
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and scientific studies of meditation practices derived from this tradition illustrates
why meditation is relevant. Although there were earlier Indian contemplatives, both
Buddhist tradition and historical scholarship (e.g., Lopez, 2001; Rahula, 1974;
Sangharakshita, 1993) identify the type of meditation of interest for the present
chapter as originating with Siddhartha Guatama, born over 2,500 years ago in what
is today southern Nepal. According to tradition, this person now known as the
Buddha (meaning awakened one) realized the causes of suffering and a path to its
alleviation, while meditating under the Bodhi tree, after several years of ascetic
practices. Although the formal practice of meditation is only one component of the
path of liberation that he taught (various ethical practices also being very impor-
tant), it does play a critical role.

The meditation practice refined by the Buddha has been described as a training
method for stabilizing and clarifying attention so that it becomes a clear and reliable
introspective instrument for observing the processes of one’s own mind. Within
Buddhist tradition, the untrained mind is seen as dysfunctional, and training is held
to be essential for a clear observing of the nature of mind. Through this trained
observation, there occurs insight into, and liberation from, delusive views that are
held to be the cause of mental suffering. As meditation teacher and Buddhist scholar
B. Allan Wallace (2007) states:

Without such training, it is certainly possible to direct one’s attention inward, but the undis-
ciplined mind has been found to succumb very swiftly to attentional excitation, or scatter-
ing; when it eventually calms down, it tends to drift into attentional laxity in which vividness
is sacrificed. A mind that is alternatively prone to excitation and laxity is a poor instrument
for examining anything... (p. 136).

In addition to emphasizing the role of attention in the mental training of medita-
tion, Wallace’s statement also hints at the inextricable component of arousal and
emotion regulation in this practice. It is therefore not surprising that contemporary
scientific studies of meditation have focused so heavily upon measures of attention
and emotion, as will be described later in this chapter.

Why would this training of attention in meditation be relevant to an interest in
cognitive enhancement for older adults? First, although not without theoretical con-
troversy, there is a body of research evidence supporting the hypothesis that many of
the cognitive changes associated with aging may reflect a reduction in that mental
resource for the simultaneous processing and storage of information that cognitive
psychologists call working memory (Hasher & Zacks, 1988; Salthouse, 1990;
Salthouse, Atkinson, & Berish, 2003). Further, this age-related reduction in working
memory may be associated with impaired attentional processes, particularly selec-
tive attention involving enhancement of task-relevant information and suppression
of task-irrelevant information (Gazzaley, Cooney, Rissman, & D’Esposito, 2005).
Given that attention training is a key aspect of meditation practice, it has been pro-
posed as a potential intervention for age-related attention changes (e.g., McHugh,
Simpson, & Reed, 2010). Second, chronic psychosocial stress has been shown to
induce long-lasting, though reversible, impairment in attention-shifting and those
prefrontal brain physiological processes that correlate with attention-shifting (Liston,
McEwen, & Casey, 2009). Further, even the transient high emotional arousal that
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accompanies acute stress can disrupt attention control. This likely reflects the dense
and reciprocal interconnection of those brain regions associated with attention con-
trol, such as the anterior cingulate cortex and the lateral prefrontal cortex, with other
areas commonly linked to emotion, such as the amygdala, and to motivation, such as
the nucleus accumbens (for review, see Pessoa, 2008).

On average, resilience, sense of coherence, emotion-regulation, and overall
hedonic well-being appear to increase, and experienced stress to decrease, in older
age (Carstensen, Pasupathi, Mayr, & Nesselroade, 2000; Nilsson, Leppert,
Simonsson, & Starrin, 2010; Stone, Schwartz, Broderick, & Deaton, 2010).
However, many older adults are in chronically stressful situations, such as caring for
a family member with dementia. Caregiving stress is associated with a higher inci-
dence of depression, more physical symptoms, greater medication utilization, and
more hospitalizations than for similar aged persons who are not caregivers (Schultz,
O’Brien, Bookwala, & Fleissner, 1995). Chronic stress exposure has also been
linked to a measure of cellular aging, specifically the shortening of telomeres that
are protective caps at the ends of chromosomes (for review, see Epel, Daubenmier,
Moskowitz, Folkman, & Blackburn, 2009). As reviewed in the following section of
the present chapter, evidence exists linking the attention training of meditation prac-
tice to enhanced emotion regulation (for more comprehensive review, see Wadlinger
& Isaacowitz, 2010), and this may, in turn, reduce the experience of stress and its
negative cognitive and biological consequences, including attention control and
possibly even cellular aging (Epel et al., 2009).

What is Meditation?

The word meditation evokes images of someone seated in a quiet room, in a still and
erect though relaxed posture, and with downcast or closed eyes. Indeed, setting and
posture have traditionally been considered to be critical prerequisites for the relaxed,
alert, and quietly attentive practice of meditation, and instructions in this regard can
be quite specific. This is captured in the recommendations of the thirteenth century
founder of the Soto School of Zen Buddhism in Japan, Fihei Dogen, instructing
followers in meditation (referred to as zazen within this school):
Sit straight up without leaning to the right or left and without bending forward or backward.

The ears should be in line with the shoulders and the nose in line with the navel. Rest the
tongue against the roof of the mouth, with lips and teeth closed... (Tanahashi, 2004, pp. 4-5).

Dogen’s specificity also extends to the choice of a quiet place for meditation
practice that is free of distractions. Such instructions on posture and setting are
designed to facilitate remaining physically still over a period of time (typically
20-30 min or longer in a single meditation period), alert, without excessive discom-
fort or drowsiness, and with minimal distraction.

Having assumed such a sitting posture within an appropriate setting, what does
the meditation practitioner actually do? As already noted, different spiritual tradi-
tions in which meditation has been practiced vary considerably in how this question
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would be answered, and there are different practices even within a particular tradi-
tion. Some practices involve maintaining mental focus on a particular visual object,
sound, sensation (e.g., of the breath), visual image, or auditory image. Other prac-
tices attempt to broaden the field of attention without preferential selection of any
focus, and with the gentle releasing of attention whenever it is pulled to any experi-
ence in the mental continuum. Despite this variability, it is reasonable to think of all
these practices as different approaches to training in the voluntary regulation of
attention.

Because there exist many popular misconceptions, it is worth noting some of the
things that meditation is not. The Buddhist monk and author Matthieu Ricard (2010)
provides the following helpful summary:

Let me point out right away that meditation is not an attempt to create a blank mind by
blocking out thoughts — which is impossible anyway. Nor is it engaging the mind in endless
cogitation in an attempt to analyze the past or anticipate the future. Neither is it a simple
process of relaxation in which inner conflicts are temporarily suspended in a vague, amor-
phous state of consciousness (pp. 20-21).

The Sri Lanka vipassana Buddhist meditation teacher Henepola Gunaratana
(1993) adds to this list that meditation is not a form of trance or hypnosis, a way of
escaping reality or “getting high,” a self-centered preoccupation (‘“navel gazing”), a
mysterious practice which cannot be understood, a procedure for becoming a psy-
chic superbeing, something only for saints and holy people, or a panacea that will
make all problems go away within a couple of weeks. Although meditation can
begin to facilitate some desirable changes fairly quickly, these changes are often
rather subtle, and more profound shifts appear to require longer-term regular prac-
tice that is incorporated into daily life.

Lutz, Slagter, Dunne, and Davidson (2008) provide a useful conceptual frame-
work for understanding those forms of meditation derived from Buddhist tradition,
in their broad distinction between “focused attention” vs. “open monitoring” prac-
tices. These terms capture fundamental aspects of meditation practice and help
bridge to contemporary psychological constructs. According to Lutz et al., focused
attention meditation involves the directing and sustaining of attention on a selected
object (e.g., breath sensations), as well as detecting mind wandering (thoughts unre-
lated to the focus or other distractions). When mind wandering is detected, the prac-
tice then involves disengaging attention from the mental narrative, images, or other
distractions and gently (without self-judgment regarding the distraction) shifting
attention back to the object of focus. Focused attention meditation can thus be con-
sidered as a method for developing attention skills, and with repeated daily practice,
facilitating effortless and single-pointed concentration. Such practice would also be
expected to enhance the ability to monitor one’s own attention and more readily
notice when mind wandering occurs.

Open monitoring meditation is typically practiced once some stability of atten-
tion regulation is achieved via focused attention meditation. Open monitoring
involves no explicit focus on objects, maintaining an alert nonreactive and nonjudg-
mental “openness” or “presence” to whatever arises in conscious experience. It also
involves awareness of the conscious field itself in which mental phenomena arise,
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which contemporary psychology would term meta-awareness. This calm, nonreactive
and nonjudgmental awareness includes all sensations, thoughts, images, and feelings,
as well as automatic cognitive-emotional interpretations or associations that arise in
the stream of experience. However, the practitioner does not “attach to,” dwell upon,
or get lost in these experiences or associations, but allows them to enter and pass out
of mind while remaining alert and aware of the conscious field itself. Thus, open
monitoring meditation emphasizes the self-monitoring skill developed initially
through focused attention meditation practice, and cultivates moment-to-moment
meta-awareness with no strong distinction between selection and deselection of
phenomena to which attention is drawn.

The term mindfulness has been used as the English equivalent of the Pali word
sati in Buddhist tradition, with connotations of awareness, retention, and discern-
ment. The state of mindful awareness thus involves remembering to attend in a
discerning way to what is in immediate experience. This sustained, present-centered,
precise, nonjudging, and nonreactive awareness includes sensations, thoughts,
images, and emotional experiences. Contemporary mindfulness practice derives
from vipassana meditation in Buddhist tradition, and involves aspects of both
focused attention and open monitoring as described above. In this practice, focused
attention rests upon breath sensations, while open monitoring detects, and brings
awareness to when the mind has wandered, and repeatedly, without judgment,
brings it back to the breath. As skill in this open monitoring aspect develops, the
practitioner learns to observe the functioning of his/her own mind in a calm and
unattached manner, gaining insight into the causes and conditions of behavior
(Gunaratana, 1993). As noted by Shapiro and Carlson (2009), mindfulness medita-
tion involves intention, attention, and attitude: Intention is the personal vision for
why meditation is being practiced, which may be dynamic and evolving as practice
continues. Although a person might start practicing meditation with the goal of
controlling stress symptoms, over time there may be an evolution to goals that
include personal growth and spiritual concerns. Attention in mindfulness medita-
tion “...is discerning and nonreactive, sustained and concentrated, so that we can
see clearly what is arising in the present moment...” (Shapiro & Carlson, 2009,
p. 10). Attitude refers to qualities of openness, acceptance, curiosity, and affection
in the attention brought to present experience.

Kabat-Zinn (1994), the originator of mindfulness-based stress reduction (MBSR),
defines mindfulness meditation as a process of paying attention on purpose, in the
present moment, and nonjudgmentally. MBSR is a well-defined, 8-week, systematic
training program in which the central component is mindfulness meditation. MBSR
was designed to provide a secular approach to teaching people how to use their
resources and abilities to respond more effectively to stress, pain, and illness (Kabat-
Zinn, 1990). Within MBSR, up to 35 people meet as a group weekly for 2.5-3 h, and
there is also a 6-h silent retreat that occurs on a weekend between the sixth and sev-
enth week of classes. In addition to mindfulness meditation in a sitting posture,
other mindfulness practices taught in MBSR include the body scan (a guided bodily
awareness exercise in which attention is directed through various body parts, with
encouragement to notice whatever arises with kindness and acceptance, and without



5 Meditation, Mindfulness, Cognition, and Emotion... 91

judgment), walking meditation (with similar attention to the bodily sensations while
walking), and mindful, gentle yoga. During the day-long silent retreat, loving-
kindness meditation (LKM) is also taught, with feelings of kindness and compas-
sion cultivated, through silently repeated phrases (e.g., “May you be safe. May you
be healthy, May you be happy, May you live with ease.”), directed toward oneself,
loved ones, others in one’s life, and eventually to all beings. In each week’s group
meeting, these practices are taught and practiced, with time allocated for discussion
of participants’ experience and feedback from instructors. Participants are instructed
to practice at home for 45 min, 6 days/week. They are also encouraged to engage in
informal mindfulness practices throughout each day, during such activities as
eating, washing dishes, talking with others, etc. MBSR has been combined with
cognitive-behavioral therapy (CBT), termed mindfulness-based cognitive therapy
(MBCT), developed to help prevent relapse in depression (Segal, Williams, &
Teasdale, 2002). In addition to a therapist manual (Segal et al.), MBCT is also now
taught with a patient self-help book that includes a guided meditation CD (Williams,
Teasdale, Segal, & Kabat-Zinn, 2007).

Behavioral and Neuroscientific Research on Meditation

Interest in the relationships between Buddhism and science has existed for over 100
years (Lopez, 2008; McMahan, 2008; Wallace, 2003, 2007). However, for most of
this period, interest took the form of speculation concerning whether the introspec-
tion methods of Buddhist meditation qualified as a first-person science of the mind,
and debate regarding the similarities between Buddhist metaphysics and theory in
the physical sciences. For example, Buddhist formulations of the interdependence
and insubstantiality (lack of any fundamental essence) of all phenomena were com-
pared to relativity theory and quantum mechanics. Despite this long-standing inter-
est, it is only during the past few decades that a vigorous field of “contemplative
science” has taken form. Particularly within the most recent years, this field has
been characterized by a rapid growth in publication of rigorous scientific studies of
meditators, in which a sophisticated first-person appreciation of the details of medi-
tation practice have been brought together with the third-person experimental tech-
nologies of cognitive science, affective science, and neuroscience.

Several writers (e.g., Ricard, 2010; Wallace, 2007) have attributed much of the
growth and sophistication of this field to the efforts of the Mind and Life Institute
(MLI: http://www.mindandlife.org/). MLI is a nonprofit organization that has spon-
sored conferences, research institutes, books, and grant programs that foster an
integration of first person knowledge from the world’s contemplative traditions
with methods and findings from contemporary science. The MLI mission is to “...
support rigorous, multi-disciplinary scientific investigation of the mind which will
lead to the development and dissemination of practices that cultivate the mental
qualities of attention, emotional balance, kindness, compassion, confidence and
happiness” (http://www.mindandlife.org/about/mission/). By bringing into dialog
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contemplative practitioners, teachers, scholars, and scientists, MLI has had a
significant influence on both the amount and quality of scientific meditation
research.

Given the rapid growth and consequent size of the research literature in contem-
plative science, the present chapter can only briefly highlight select studies that are
relevant to the focus on community-based cognitive enhancement programs for
older adults. A more extensive and comprehensive review of research on mindful-
ness-based interventions in medical and mental health settings can be found in the
recent volume by Shapiro and Carlson (2009). Their book also contains practical
guidance and detail regarding specific mindfulness instructions employed in these
interventions. More extensive reviews of the effects of meditation on attention and
emotion regulation can be found in Lutz et al. (2008) and in Wadlinger and Isaacowitz
(2010).

As already noted, it is of no surprise that behavioral and neuroscientific research
on meditation has often focused on the measurement of attention, emotion, or brain
structures and processes related to these psychological constructs. Experienced
practitioners do appear to be maintaining greater attention focus during their mind-
fulness meditation practice. For example, Cahn and Polich (2009) studied 16 vipas-
sana practitioners with an average of 20 years of meditation experience, comparing
event-related brain electrical potentials to distracting sounds during meditation vs.
a period in which they were instructed to let their mind wander. Meditation effects
(compared to mind wandering) were found in brain responses to the distracter stim-
uli, with the reduction in amplitude of the distractor response found to be strongest
in participants reporting more hours of daily meditation practice.

There also exist studies demonstrating an association between meditation practice
and performance on laboratory attention tasks while participants are not engaged in
formal meditation. Slagter et al. (2007) studied 17 participants at the beginning and
end of a 3-month vipassana meditation retreat, in comparison to 23 novices who
meditated 20 min daily for 1 week prior to each experimental session. The attentional
blink task was administered while brain electrical activity was recorded. In the atten-
tional blink task, participants are shown a rapid succession of letters on a computer
screen, within which are embedded two numbers. When these two numbers have
relatively few letters intervening between them, persons tend to be able to report see-
ing the first number but fail to report the second, as though their attention had
“blinked.” Although this attentional blink effect had previously been thought to
reflect a general and fixed refractory period characteristic of the brain, Slagter et al.
found that the intensive meditation retreat practitioners, compared to novices, showed
a smaller attentional blink effect for the testing session after retreat, in contrast to that
before. Further, this enhanced detection of the second number was associated with
brain electrical response evidence for a reduction in brain-resource allocation to the
first number. This is consistent with attention not “clinging” onto the processing of
the first number, and therefore interfering less with processing of the second.

In another study, Jha, Krimpinger, and Baime (2007) studied 17 participants in
8-week MBSR training program, 17 meditation-experienced participants in a month-
long vipassana retreat, and 17 nonmeditating control participants, administering the
Attention Network Test (Fan, McCandliss, Sommer, Raz, & Posner, 2002) before
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and after the training and retreat. In this test, various warning and spatial cues
precede sequential trials in which the participant must identify whether arrows
flanking a target arrow are facing in the same or different directions as the target.
By decomposing the response times for these trials, separate measures of alerting,
orienting, and conflict-monitoring aspects of attention are obtained. Participants in
the vipassana retreat group, who were already experienced meditators, were found
to be better than those in the other groups in conflict-monitoring measured at base-
line, before their retreat experience. Participants in MBSR training program showed
a greater improvement than the other groups, from pre- to post-training, in their abil-
ity to orient attention to cued regions of the display. The vipassana retreat participa-
tion facilitated greater receptive attention skills, which improved alerting to visual
cues, in comparison to the other groups. Thus, brief and longer-term meditation
training appear to have differential impact on aspects of attention. The briefer MBSR
training facilitated improved “top—down” or volitional attention control, while the
longer-term and more intensive practice of the vipassana retreat group facilitated
enhanced “bottom—up” or stimulus-driven aspects of attention.

In arecently published report from what has been labeled the “Shamatha Project”
(MacLean et al., 2010), visual discrimination and sustained attention were assessed
before and after an intensive shamatha meditation retreat involving more than 5 h/
day of practice for 3 months. Shamatha is a breath-focused meditation training
intended to develop attentional stability and equanimity. Participants were randomly
assigned either to receive training first (30 participants) or to serve as wait-list con-
trols and receive training during a second 3-month retreat (30 participants). The
meditation group, compared to the wait-list group, showed improvements in visual
discrimination that were linked to increases in perceptual sensitivity and improved
vigilance during sustained visual attention task performance. In another analysis of
data collected from this same project (Sahdra et al., 2011), the intensive meditation
training, compared to the wait-list group, was also found to result in improved per-
formance in a response inhibition task. This focused attention improvement
predicted enhanced adaptive functioning (based on an index derived from a combi-
nation of self-report measures of emotion regulation, depression, anxiety, and psy-
chological well-being), underscoring the relationship between attention and emotion
regulation in meditation practice.

The relationship between emotional and cognitive effects of mindfulness medita-
tion is also illustrated in a report by Ortner, Kilner, and Zelazo (2007). In one study,
Ortner et al. had 28 experienced mindfulness meditation practitioners categorize
tones that were presented 1 or 4 s after the onset of pictures with emotional content
vs. neutral pictures. Reaction times to tones following the emotional pictures vs. the
neutral pictures revealed participants with greater amounts of meditation experience
to show less interference from the emotional pictures, as well as greater self-reported
mindfulness and psychological well-being in their daily lives. In a second study
reported in this paper, 82 participants were randomly assigned either to a 7-week
mindfulness meditation training, a relaxation training, or no training (a wait-list
control group). Using the same experimental procedure as described for the first
study, the mindfulness meditation training group showed greater pre- to post-training
reductions in interference from emotionally unpleasant pictures. In combination,
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these two studies support the conclusion that mindfulness meditation reduces
prolonged attentional sensitivity to emotional arousal.

Other studies have also provided evidence consistent with the hypothesis that
persistent meditation practice enhances emotion regulation. For example, Nielsen
and Kaszniak (2006) employed an experimental procedure in which emotional
scenes were exposed for very brief durations, and both preceded and followed by
scrambled visual noise, termed visual masking. Masking effectively interrupts the
processing of visual information at a very early stage in the brain, and those shown
masked pictures are not consciously aware of what they have been shown, even
though various bodily reactions to the images can be recorded. Nielsen and Kaszniak
found long-term Zen and vipassana meditators with greater than 10 years of prac-
tice experience, in comparison with matched nonmeditating controls, to report
higher emotional clarity in an extensive self-report inventory. Those reporting higher
emotional clarity showed lower physiological (skin-conductance response) and
self-reported arousal, and greater subtle positive facial expression (by facial muscle
electromyography) in response to very briefly presented and masked emotional pic-
tures. Thus, long-term meditation appears associated with enhanced regulation of
emotion very early in the emotion response process.

Wadlinger and Isaacowitz (2010) have argued that while the attention training of
mindfulness meditation practice may have a greater impact on the regulation of
negative emotion, LKM may be more likely to increase positive emotion by bring-
ing attention and generating positive feelings to the silently repeated phrases. In a
relevant study, Fredrickson, Cohn, Coffey, Pek, and Finkel (2008) randomly assigned
139 working adults to a 7-week LKM training or a wait-list group. Using statistical
procedures that allow for causal inference from a time series of correlational data, it
was found that, compared to the wait-list controls, LKM practice led to greater
increases over time in daily experiences of positive emotions, which in turn led to
increases in a wide range of personal resources (e.g., increased mindfulness, sense
of purpose in life, social support, and decreased illness symptoms). In turn, these
increments in personal resources predicted increased life satisfaction and reduced
depressive symptoms. Surprisingly, another study found that even a few minutes of
LKM practice, compared to a closely matched control group, resulted in an increase
in the experience of positive social emotions and sense of social connectedness with
strangers (Hutcherson, Seppala, & Gross, 2008).

These studies on the relationships between meditation, attention, and emotion
provide encouragement for the consideration of meditation training for older adults,
with the expectation that they might consequently experience enhanced cognitive
functioning through improved attention, emotion regulation, and emotional posi-
tivity. There are now studies in the literature suggesting that meditation practice
may also impact the body’s immune system and some of the biological correlates
of aging.

In a study of 25 work environment participants in an 8-week MBSR training,
compared to 16 wait-list controls, Davidson et al. (2003) found that meditators
showed a greater decrease following training in self-reported trait anxiety, in a brain
electrical measure of left anterior brain activation (previously shown to be associated
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with positive emotion), and increases in antibody titers to an influenza vaccine. This
enhanced immune response was correlated with the measure of left frontal brain
activation.

In analyses of data collected from the Shamatha Project described above, Jacobs
et al. (2011), the 3-month meditation training group, in comparison to the wait-list
group, showed higher levels of telomerase activity in peripheral blood mononuclear
cells at the end of the intensive retreat. Telomerase is known to repair and lengthen
telomeres, which, as described above, are DNA-protein complexes at the end of
chromosomes that predict cell viability. As telomeres become shorter, cells age and
die more quickly. It has also been found that telomere length and telomerase activity
decrease with chronic psychological distress (see Epel et al., 2009). Statistical anal-
yses from the Shamatha Project data also suggested that increases in perceived con-
trol and decreases in negative emotional experiences contributed to the increase in
telomerase activity.

Recent research also suggests that meditation practice may have an effect on the
actual structure of the brain. In the first study investigating such anatomical neuro-
plasticity, Lazar et al. (2005) found mindfulness meditators to show significantly
greater brain cortical thickness (by magnetic resonance imaging) than nonmedita-
tors in the right anterior insula, the left superior temporal gyrus, and the right middle
and superior frontal sulci. As Lazar et al. describe, these are areas that previous
research had associated with interoception (internal bodily awareness), somatosen-
sory processing, and attention regulation. In the Lazar et al. and subsequent studies
(for review, see Grant, Courtemanche, Duncan, & Rainville, 2010), the amount of
meditation practice of participants has been significantly correlated with measures
of cortical thickness or volume. There is also recent evidence that increased cortical
thickness in pain-processing brain areas is related to lower pain sensitivity in medi-
tators (Grant et al., 2010).

Of particular interest, regarding this chapter’s focus on implications for older
adults, is a study by Pagnoni and Cekic (2007). In this study, regular practitioners of
Zen meditation (which includes focused attention and open monitoring practice
aspects) did not show a significant correlation between age and performance on a
sustained attention task, or between age and brain gray matter volume. Matched
nonmeditator control participants did show the typical age-related decline in both
attention and the brain volume measures. The authors suggest that the regular prac-
tice of meditation may thus have neuroprotective effects and reduce the cognitive
decline associated with aging.

Mindfulness-Based Programs for Older Caregivers
of Persons with Dementia

According to published estimates summarized by the Alzheimer’s Association
(2010), 5.3 million Americans of all ages (5.1 million of those over age 65) have
Alzheimer’s disease, the most frequent cause of the age-associated syndrome of
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progressive cognitive deterioration known as dementia. By the year 2030, it is
predicted that 7.7 million Americans will be diagnosed with Alzheimer’s disease,
and by the year 2050, 11-16 million. Unpaid caregivers of persons with Alzheimer’s
disease are primarily family members, and caregiving can be highly stressful. More
than half of caregivers are of age 50 and older. Over 40% of caregivers of persons
with dementia rate the emotional stress of caregiving as high or very high, and one
third of these caregivers have symptoms of depression. Caregivers are more likely
than noncaregivers to have reduced immune function and slow wound healing, new
hypertension, new heart disease, and a higher mortality rate (Alzheimer’s
Association). Contributors to caregiver distress include behavior problems, such as
agitation (Duke & Kaszniak, 2000), impairment in the comprehension and facial
expression of emotion (Allender & Kaszniak, 1989; Burton & Kaszniak, 2006), and
impaired awareness of deficits (Kaszniak & Edmonds, 2010) manifest by the person
with dementia for whom they are providing care.

Various psychosocial interventions intended to reduce the consequences of
caregiver stress have, overall, had only modest impact (Brodaty, Green, &
Koschera, 2003). Over recent years, evidence-based caregiver education and
skills-training approaches have been developed (Gallagher-Thompson & Coon,
2007), and made more widely available. Finding ways to enhance their use of
active coping strategies, such as caregiving skill development, is one of the chal-
lenges in developing interventions to help caregivers cope with their stress.
Caregivers tend to rely upon characteristic individual coping strategies that remain
invariant even as their family member’s dementia progresses, and passive coping
strategies are associated with greater caregiver depression (Powers, Gallagher-
Thompson, & Kraemer, 2002). Engaging caregivers in skillful ways to help reduce
some of the troublesome emotional aspects of their family member’s dementia
may also help reduce their own emotional distress. One example of this comes
from a randomized controlled clinical trial of two active caregiver-administered
behavioral interventions, one emphasizing patient-pleasant events and the other
emphasizing caregiver problem-solving (Teri, Logsdon, Uomoto, & McCurry,
1997). Dyads of caregivers and their person with dementia were randomly assigned
to one of these two interventions, to a typical care control group, or to a wait-list
control group. The persons with dementia in both active behavioral intervention
conditions showed significant improvements in depression symptoms and in the
number meeting clinical diagnostic criteria for depression, compared with other
two conditions. Gains were maintained at a 6-month follow-up. Interestingly, the
caregivers in the active intervention groups also showed a significantly greater
improvement in their depression symptoms than did those in the typical care or
wait-list groups.

Of course, not all persons providing care for a family member with dementia
experience severe emotional distress. It has been reported that higher levels of inter-
dependence between spouse-caregiver dyads, and more time spent with the care
receipt, are the strongest predictors of positive affect in the caregivers (Poulin et al.,
2010). In describing her experience in caring for her husband who had Alzheimer’s
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disease, Olivia Hoblitzelle (2008) exemplifies this interdependence and positive
affect as she writes:

We had gone through an initiation, as great an initiation as life can offer two people... As
we were held in the fire of transformation, we were burned and burnished until the gold of
love shone unobstructed between us. That was, ultimately, the blessing and gift of the jour-
ney (pp. 281-282).

It is of interest to note that both Hoblitzelle and her husband were long-term
meditation practitioners and teachers. Based on several recent studies, it has been
hypothesized that watching the care recipient’s suffering may be what is the most
stressful and health-deleterious aspect of caregiving, but that caregiver compassion,
perhaps leading to greater amounts of care provided, may be health-beneficial
(Schulz et al., 2007). This begs the question of how the established emotional and
health benefits of engaging in compassionate action/altruism (Post, 2007) can be
enhanced for caregivers, while minimizing their empathic distress.

One possibility is raised by studies of perspective taking when observing anoth-
er’s distress. Self-focused perspective-taking arouses more intense experience of
empathic distress, perhaps because self-focused perspective-taking is more likely to
evoke associations with painful events in one’s own past (Batson, Early, & Salvarani,
1997). Researchers have also found that those who show greater physiological emo-
tional response to others’ distress tend to be more self-focused and less empathic
(for review, see Eisenberg, 2002). Meditation practice within the Buddhist tradition
has been claimed (e.g., Loy, 2008) to deconstruct the illusion of self, by directly
experiencing its emptiness, that is, as without having a permanent and independent
nature or essence, arising from an ever-changing flow of concepts, beliefs, images,
and sensations. There is recent evidence from functional neuroimaging research
(Pagnoni, Cekic, & Guo, 2008) showing that experienced Zen meditators, compared
to meditation-naive persons, following stimulation with meaningful words, exhibit
a faster return to baseline in brain “default network™ activity associated with con-
ceptual thought and sense of self. This more rapid “letting go” of self-relevant pro-
cessing could arguably be expected to result in less self-focused perspective taking
when seeing another who is suffering. These considerations, as well as those based
upon studies that have evaluated emotion response and regulation in meditators,
reviewed above, suggest the possibility that meditation training could be a useful
adjunct in efforts to decrease the distress of those providing care for persons with
dementia.

Among those questions that might be raised about teaching meditation to care-
givers is whether the burden of their day-to-day responsibilities and resultant stress
might simply be too severe to permit the kind of practice that would be required.
McBee (2003) reported on a feasibility study of eight caregivers, aged 60—85 years,
who participated in a 10-week series of MBSR classes in which they were taught
mindfulness seated meditation, walking meditation, and the mindful body scan.
These caregivers were able to complete the program and reported decreased stress
and somatic complaints after the training. Although the lack of any control



98 AW. Kaszniak

comparison group limits any conclusions regarding efficacy, this study does support
the feasibility of MBSR for older adult caregivers.

In a more recent and controlled study by Oken et al. (2010), caregivers of persons
with dementia (age 45-85) completed a trial in which they were randomized either
into one of two 7-week active interventions — a mindfulness training based on
MBSR and MBCT or the Powerful Tools for Caregivers education program
(Services, 2006), or a respite-only control condition. Each of the two active inter-
vention programs was taught for 90-min sessions each week, with at-home imple-
mentation of practices or knowledge learned. There was a high rate of caregiver
completion of the study, and adherence (assessed by class attendance and a biweekly
diary logbook) to the intervention programs, and comparable expectancy of improve-
ment from, and perceived credibility of, the two active interventions. Caregivers in
both of the active interventions showed greater improvement than the respite-only
group on a caregiver stress self-report measure, a caregiver self-efficacy measure,
and a performance-based measure of attention (Attention Network Test; Fan et al.,
2002). However, there were no significant intervention effects observed on mea-
sures of mood, fatigue, mindfulness, sleep self-report, salivary cortisol (an endo-
crine measure sensitive to stress), and cytokines (an immune system marker).

In an ongoing study within my own laboratory (O’Donnell, Kaszniak, &
Menchola, 2010), we are testing the efficacy of MBSR, compared to another active
intervention, for older adult family caregivers of persons with dementia. The study
design employs a randomized assignment to an 8-week Mindfulness Based Stress
Reduction (MBSR) program or a Progressive Muscle Relaxation/Autogenic Imagery
(PMR) program, matched for length of weekly instruction sessions (2.5 h), length
of daily home practice assignments (45-60 min/day, 6 days/week), and 1 day of a
silent 7-h retreat (for MBSR) or day of relaxation practice (for PMR) at week 6.
Measures are taken at baseline, post-training, and at 8-weeks, 6 months, and 1-year
post-training. Of the 26 caregivers (mostly spouses) who initially volunteered for
the study, 24 completed the pre and postintervention data collection. Their mean age
was 71 years, the mean age of their care-recipient was 78 years, and the mean length
of their care-recipient’s illness was nearly 8 years. Primary and secondary outcome
measures include several perceived stress, perceived caregiving burden, sleep qual-
ity, and mindfulness inventories. Intervention program credibility, expectancy for
benefit, compliance (by diary records of home practice), and intervention program
veracity (ratings based on taped sessions from experts in the respective training
approaches) were also assessed. Biological outcome measures included resting and
stress-challenge blood pressure, heart rate, and salivary cortisol; weight and height
for body mass index; and daily saliva samples at awakening, 30 min after awake,
4:00 p.m., and 9:00 p.m., for assays of cortisol and alpha amylase (endocrine mea-
sures associated with stress). Although all epochs of data collection have not yet
been completed, and analyses of several outcome measures are ongoing, results to
date show a significantly greater pre to postintervention reduction in perceived
stress and depression for the MBSR compared to the PMR group. However, both
groups showed a reduction in perceived caregiving burden, daily peak cortisol mea-
sures at 30 min after awakening and in systolic blood pressure both prior to and after
the induced stress of recalling a difficult caregiving episode.
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In summary, recent studies, although quite preliminary, support the feasibility,
compliance with, and potential impact of mindfulness-based approaches for reduc-
ing caregiver distress, depression symptoms, and biological indices of stress, as
well as for improving attention task performance. However, continuing research
will be necessary to determine relative efficacy in comparison to other available
approaches (e.g., relaxation training, caregiver education programs) and determine
whether changes seen following training are maintained over time.

Implications for Planning Community-Based Programs
for Older Adults

When considering whether available research encourages the consideration of
implementing a meditation program within a community based setting, a few words
of caution are appropriate. Despite the rapid growth of research in contemplative
science, the field remains in an infant stage of development. There exist many stud-
ies providing documentation that amount of meditation practice is correlated with
various cognitive, emotional, and brain measures obtained from self-selected prac-
titioners. In assessing such research evidence, it is important to resist the automatic
inference that meditation has directly caused changes in the measures of interest.
Correlation is not causation, and other possibilities should be considered. For exam-
ple, it could be that preexisting differences in the measures of interest influence
whether and for how long one continues in meditation practice. It could also be the
case that meditation practice is correlated with some other unmeasured variable that
itself mediates the relationship between meditation and what was measured. Further,
there exist few direct comparisons of different meditation practices to help guide
decisions regarding what specific practice might be most efficacious for what
desired outcome.

From a practical perspective, these considerations suggest that available research
results may best be considered as conditional encouragement for teaching of medi-
tation within community settings. Questions to consider include whether the encour-
aging studies are of solid design, have employed measures of relevance to the
community setting in which the program would be instantiated, and recruited par-
ticipants of comparable demographic characteristics to those in the setting. In addi-
tion, it is worth asking whether a community setting that is considering a meditation
program has the resources to mount its own evaluation of the program being consid-
ered. Many variables can affect the success of such programs, and feedback from
outcome evaluation within a particular setting plays an important role.

Caution is also necessary in interpreting published research on the practical
applications of mindfulness-based programs. The quality of outcome research on
mindfulness-based interventions for medical conditions (for review, see Ospina
et al., 2008) and for mental health problems (for review, see Rubia, 2009) has
improved over time. For example, there has been an increase in the number of
clinical trials wherein persons are randomly assigned to either the mindfulness inter-
vention or a control condition such as wait-list or some other active intervention.
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However, many trials have been of poor methodological quality, and there remains
the need for future trials to increase the rigor of research design, execution, analysis
and reporting of results. Also, as is true for basic contemplative science research
concerning relations between meditation practice and various behavioral or biologi-
cal measures, only a few trials of mindfulness-based interventions have examined
the relative efficacy of different types of interventions directly compared to one
another (Ospina et al., 2008). Again, it is worth considering whether it is feasible to
conduct an evaluation of any mindfulness-based intervention program within the
community setting in which it is implemented.

Another consideration concerns the qualifications of those who teach meditation
and mindfulness-based intervention programs within community settings. In regard
to teachers within Buddhist traditions, it is encouraging that there have been recent
efforts toward establishing organizations such as the American Zen Teachers
Association http://www.americanzenteachers.org/. These organizations strive to
enhance the quality of teachers by fostering dialog among teachers and providing
access to information about meditation practice and teaching. However, teachers
within particular spiritual traditions are generally authorized to teach individually
by their own teacher, and there does not exist anything comparable to national or
regional licensing or certification. Those who are considering meditation training
within a particular spiritual tradition would therefore be well advised to consult
available guidance for finding a teacher and evaluating their qualifications (e.g.,
http://buddhism.about.com/od/findingatempleandsangha/a/teacherfine.htm).

The Center for Mindfulness in Medicine, Healthcare, and Society at the University
of Massachusetts Medical School provides a training program and certifies MBSR
instructors (http://www.umassmed.edu/cfm/oasis/index.aspx). Qualifications that
are considered in evaluating applicants for this training are personal psychological
development, meditation training and regular practice, including silent retreat atten-
dance, yoga or other bodywork training, and professional training and graduate
work in a related field (e.g., psychology, education, medicine, etc.). At this point,
there exists little research on the relationship between meditation teacher character-
istics, qualifications, and outcome of meditation training. Until there is such research
available to guide selection of a teacher, it would appear wise to consult all available
resources as well as those who have been students of a particular teacher. It should
not be assumed that meditation is a practice entirely without risk. Any training or
intervention capable of effecting significant positive personal change is also capable
of harm if taught incorrectly or by someone unskilled or with motivations that do
not make the student’s well-being their first priority.

On balance, the rationale for the relevance of meditation as an approach to cogni-
tive enhancement for older adults, and the relevant research reviewed in this chapter,
encourage the consideration of including meditation within community-based pro-
grams. However, there are limitations to research that has been published to date,
and community program planners will need to exercise judgment, wisdom, and,
wherever possible, their own on-site evaluation of meditation programs that are
initiated within their settings. Mindfulness-based approaches hold promise for
enhancing the cognitive and emotional functioning of older adults, including those
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in highly stressful ongoing situations. Future research, employing the most careful
and rigorous methods, will be necessary to determine the extent to which this prom-
ise may be fulfilled.
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Chapter 6

Keys to a Sharp Mind: Providing Choice
and Quality Programming in a Retirement
Community

Jeanette S. Biermann and Paula E. Hartman-Stein

Abstract Keys to a Sharp Mind (K2SM) was a pilot project designed to change the
way intellectual programming was produced for residents of the independent living
section of a continuing care retirement community (CCRC). The intention was to
apply current research in cognitive science that suggests age-related mental decline
may be delayed or at least slowed by engaging in cognitively stimulating activities
within a social context. The program was built on the idea that independent living
residents will have greater motivation to participate in lifelong learning if they are
given the opportunity to create and choose course offerings. In this chapter we
delineate defining principles and program evaluation methodology along with
lessons learned and the impact the project had on participants and subsequent
programming at the facility. A list of the programs and suggestions for future imple-
mentations in similar retirement communities are provided.

Introduction

Mrs. Jones, a 77-year-old widow who was a retired consultant to the Library of
Congress, thoroughly enjoyed participating in a lifelong learning program that had
courses on a wide variety of topics such as the frescoes of the Sistine Chapel, the
operation of the U.S. Supreme Court, creative writing, and techniques to enhance
memory. Her active participation went beyond note taking and class discussions.
She also had a role in choosing the courses and the instructors. An added benefit
was that she was able to participate without leaving the retirement center.

J.S. Biermann (P<))
Center for Healthy Aging, 265 W. Main Street, Suite 102, Kent, OH 44240, USA

Counseling Psychology, University of Akron, Akron, OH, USA
e-mail: jsb37@zips.uakron.edu

PE. Hartman-Stein and A. La Rue (eds.), Enhancing Cognitive Fitness in Adults: 107
A Guide to the Use and Development of Community-Based Programs,
DOI 10.1007/978-1-4419-0636-6_6, © Springer Science+Business Media, LLC 2011



108 J.S. Biermann and P.E. Hartman-Stein

However, when she had first moved into the continuing care retirement
community (CCRC) 2 years earlier, she had been disappointed with the programs
that were then being offered to the residents in the independent living (IL) section.
“They have very good programs for the residents with dementia, but few intellectu-
ally stimulating programs for those of us who still have good memory capacity. We
need to be challenged too,” she had said to the second author of this chapter (G. Jones,
personal communication, August 25, 2005).

Dr. Jeanette Reuter, professor emeritus from Kent State University, resided in the
same retirement community as Mrs. Jones and had observed the same void in pro-
gramming for older adults who wanted intellectually challenging courses. An active
and outspoken member of the retirement center’s Wellness Committee, Dr. Reuter
said, “The decisions about which opportunities are offered to us are made by staff
who are decades younger than we are. What do they know about what we’d like to
do with our time?” (J.M. Reuter, personal communication, December 17, 2005).

Encouraged by Dr. Reuter to change the intellectual offerings of the retirement
community, the second author of this chapter approached the administration with a
proposal for a program to evaluate the impact of a 3-year series of courses, Keys to
a Sharp Mind (K2SM), which the residents would help to design and which would
be professionally evaluated for its impact. The administration was receptive, identi-
fied a potential funding source, and offered in-kind staff support of the project. The
second author of this chapter wrote the grant which a local private foundation funded
for $90,000 over 3 years.

Mrs. Jones and other residents seeking similar challenges and choices in their
intellectual lives embraced the project. To these residents and others like them,
offerings of bingo, bridge, and cruise ship theme nights represent the dinosaur days
of retirement activities. Administrators are becoming aware of expanded expecta-
tions of incoming retirees. Growing numbers of healthier older adults choose
CCRC:s based on their offerings of entertainment, exercise as well as intellectually
challenging programs.

Activity directors of many of the institutions where older adults live out their
lives are responsible for designing quality programs to meet the needs of the resi-
dents and have the additional task of attracting residents to participate. This is true
at all levels of care, from IL, to assisted living, to dementia and long-term nursing
care units. At many such institutions, the activity director is evaluated on the basis
of participation levels (Hall & Bocksnick, 1995).

Robertson (1988) referred to the “intervention continuum” of staff behaviors for
accomplishing that second task of getting residents to participate in programs:
“inform, encourage, coax, coerce, require” (p. 62, both quotes). One can assume
that there is a matching continuum of responses from the resident, from free choice
(if the person readily agrees to participate and does not feel pressured to do so), to
giving in, to not needing to respond at all when the resident has no control at the end
of Robertson’s continuum. Robertson made the case that if the recreation therapist
or activity director believed it was in the resident’s best interest, it was “legitimate”
(p. 68) for staff in nursing home settings to coerce and even to require attendance at
a leisure activity.
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However, Hall and Bocksnick (1995) concluded from their interviews of nursing
home staff and residents that residents’ needs for self-determination, control, and
autonomy were being undermined. Whereas the residents reported attending activi-
ties merely to avoid boredom, administrators and activity professionals—perhaps
naively — assumed residents enjoyed and benefited from them. Further, while the
staff believed that residents would make any suggestions they might have about the
design of the programs, the residents felt they had no say in evaluating or modifying
programs.

Four decades ago, Langer and her colleagues had demonstrated “the power of
making choices” (Langer, 2009, p. 4). In a randomized controlled experiment,
Langer and Rodin (1976) found that when nursing home residents were given
choices, such as choosing a houseplant, so that they had control over aspects of their
lives for which they were the sole decision-maker (such as deciding where to place
the plant and when to water it), they improved in mental alertness and active partici-
pation and felt happier. Control group participants who were not offered those
choices nor given that responsibility had an increase in debilitation during the same
time frame. The researchers concluded that if the right to make decisions and a feel-
ing of competence were retained by (or returned to) older adults living in an institu-
tional setting, then some negative aspects of aging would be prevented or at least
delayed.

In a subsequent paper, Rodin and Langer (1980) called for “social change that
provides opportunities for real control, not simply strategies that increase perceived
control while options for actual control remain unavailable” (p. 27) for all older
adults, not just those in nursing homes. Rodin (1986) reviewed a number of studies
on the relation between health and a sense of control in old age, noting that results
showed detrimental impact on health when individual control in the environment
was restricted and health promotion when options for control were enhanced.
However, she also cautioned that with increasing age, some studies found the
possibility of self-blame, stress, and worry with greater control. Kasser and Ryan’s
(1999) study of higher functioning nursing home residents found that it was impor-
tant for the older adult to not only have autonomy but also to feel supported in that
autonomy by his/her family and the staff. When autonomy support was present,
vitality, well-being, and physical health were facilitated at greater levels.

Although the studies cited here were primarily conducted on nursing home resi-
dents, the generalized finding that autonomy is a necessary ingredient of well-being
has been widely validated in all age groups, children and adult, and in many set-
tings, under the rubric of Deci and Ryan’s Self-Determination Theory' (Deci &
Ryan, 2008; Ryan & Deci, 2000).

!'Self-determination theory has identified three general motivational orientations that refer to the
way people orient to their environment and the extent to which they want to and feel that they do
have control. The orientations are also conceptually related to mindfullness vs. mindlessness,
which has also been associated with positive psychological outcomes (Deci & Ryan, 2008).
“Making choices leads to mindfulness” (Langer, 2009, p. 5). Such individual differences may
explain the negative aspects of control reported in Rodin’s (1986) review.
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In summary, it is important for the physical and psychological health and
well-being of older adults that they have autonomy and control over aspects of their
lives, whether they are able to live in the community or have entered an institution
such as a CCRC. This is especially important for residents in a CCRC because the
institutionalization has necessarily taken control over some aspects of their lives,
most obviously at the highest level of care (skilled nursing) but also in assisted
living and even IL.

The remainder of this chapter describes K2SM, a pilot project designed to change
the way intellectual programming was done at a 150-acre CCRC campus that offers
multiple levels of care to approximately 500 residents. Funded by a grant from a pri-
vate foundation for $90,000 over 3-years (2007-2009), the second author served as
Project Director, and the first author assisted in the research aspects of the project. On
average, the 370 residents in IL at the start of K2SM were 80.7 years old (ranging
from 70 to 92 years) and had been in residence for 4 years, 8 months (range of 8 months
to 17 years); virtually all had college degrees and many had graduate degrees.

The Essence of Keys to a Sharp Mind

K2SM was defined by two principles: (1) that the residents themselves should not
only decide whether they will participate in a program but also share in the decision-
making regarding the topics and content of the programming; (2) the programming
needed to be intellectually challenging, not merely entertaining. The intent of K2SM
was not to offer more “leisure activities,” done for the sake of the activity per se
(Robertson, 1988). Rather, it was motivated by the recent neuroscience findings that
brains have a lifelong ability to grow new neurons and that brain plasticity (the
responsiveness of the brain to the ways it is used) can continue throughout life
(Bruel-Jungerman, Rampon, & Laroche, 2007). That is, K2SM was undertaken
with the intention of applying current research in cognitive science that suggests
age-related mental decline may be delayed or at least slowed by engaging in cogni-
tively stimulating activities within a social context. We differentiated K2SM activi-
ties from leisure activities by referring to them as “pursuits” that were both enjoyable
and produced “cognitive sweat.” The residents embraced our use of these terms and
understood the distinction.

The K2SM programming differed from some of the previous programming
provided at the CCRC in several ways in addition to the two defining principles
described above.

e The program was targeted to the independent, high-functioning residents.
However, residents from any of the levels of care at the CCRC were welcome to
participate, and some programs were open to the outside community.

¢ Rather than rely upon facility staff or volunteer instructors from the experienced
and well-educated residents, the Project Director recruited outside instructors
who had experience teaching adult learners.
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* Instructors were provided continuous feedback from formal class evaluations in
order to continuously improve the course structure and style of teaching.

» Each of the class offerings was intended to elicit active cognitive effort from the
attendees.

» Participants were periodically asked to self-evaluate mood, perceived memory
functioning, and quality of life in order to evaluate the program’s impact.

Making the Case for K2SM

The first tangible product of K2SM was a report on the science behind the project
(Hartman-Stein & Biermann, 2007), that is, a review of the literature suggesting that:

1. Older adults may increase the “cognitive reserve” that protects them against
decline.

2. Neurogenesis can be promoted in older adult brains.

3. Cognitive fitness has a variety of positive outcomes for older adults.

(see especially Gould, Beylin, Tanapat, Reeves, & Shors, 1999; Kempermann,
Kuhn, & Gage, 1997; Olson, Eadie, Ernst, & Christie, 2006; Scarmeas & Stern,
2003; Stern, 2007).

The report formed the basis of a widely attended presentation that the Project
Director made to the residents, administrators, and staff to enable them to under-
stand how the new program would differ from the previous programming offered.
The essence of the difference was a greater role for residents, and the success of the
program would be dependent on their acceptance of this new role offered to them.
In essence, K2SM set out to change the culture of the facility for both staff and resi-
dents. The presentation also introduced the term “pursuit” to provide the language
with which to talk about K2SM in contrast to the other activities that were available.
This initial presentation turned out to be the first of a series of presentations to resi-
dents and staff throughout the 3-year grant period in which the Project Director
communicated the state of the project and its accomplishments in an effort to main-
tain ongoing support for the programs.

Focus Groups and Surveys to Select Pursuits

At the outset of the project and again at the beginning of the second programming
year, focus groups of residents were conducted to determine where the residents’
interests lay. A program evaluation firm, Luther Consulting LL.C, was contracted for
this task, part of the program evaluation (described below). The consultant facili-
tated the focus groups of 10-12 residents who brainstormed topics and activities
that interested them. Over 60 different topics were generated during the focus
groups. Subsequently, the ideas spawned in the focus groups were organized into a
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Table 6.1 Top “Pursuits” based on planning survey results

2007 (154 respondents) 2008 (173 respondents)
Basic computer skills American politics/American history
American history World affairs

Music appreciation Health

Art appreciation Science and the environment
Creative writing Music appreciation

World affairs Art appreciation

Health World religions

Best-seller discussion groups Computer skills

Flower arranging American education system
Painting, drawing Best-seller discussion groups

Movement pursuits: walking club Creative writing

planning survey that was distributed to every IL resident via the in-house mail
boxes. The survey asked the respondents to choose the ten pursuits of most interest
to them.

One hundred fifty four (154) respondents completed the 2007 survey, and 173
respondents completed the 2008 survey (42% and 47% of the IL residents). The
research team tallied and analyzed the results to determine the pursuits of greatest
interest to the residents. Table 6.1 provides the ranked results.

Within the first month of the grant, the Project Director convened an ad hoc
group of residents who had shown a high level of interest in the project. These indi-
viduals became members of The Resident Advisory Committee for Keys (TRACK).
Throughout the project they provided a channel of communication between other
residents and the Project Director and an ongoing source of consultation and sup-
port. TRACK'’s initial contribution was to recruit residents to participate in focus
groups. Subsequently, they took attendance at classes and distributed and collected
planning surveys, class evaluations, informed consent forms, and initial self-
assessments. They also interviewed, assessed, and checked references of some
instructors. The work of these volunteers was more extensive and essential for mea-
suring outcomes than initially anticipated at the outset of the grant. The final format
and delivery of K2SM would not have been feasible without their continued
involvement and dedication to the success of the project.

Implementing Residents’ Selection of Pursuits

The residents’ top ranked pursuits framed the selection of classes and courses. The
Project Director sought out potential instructors with strong reputations in their
respective fields. Candidate instructors were interviewed, reference-checked, and
assessed for the appropriateness of their teaching style to an audience of adult learn-
ers. The Project Director made an effort to attend candidates’ lectures/programs in
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the community when possible as part of the vetting process. Candidates were briefed
on the essence of K2SM, that is, that the participants had a role in choosing the class
topics, and that the intention was to offer cognitively challenging programs not
mere leisure activities. Therefore, class material was to be intellectually stimulating
and suitable for college or graduate level courses. The Project Director encouraged
the instructors to use an interactive style of teaching whenever possible, and she
provided instructors with regular feedback from the residents based upon data from
questionnaires taken at the end of each course.

Instructors had a range of backgrounds and experience including current and
retired university professors and award winning high school teachers, the curator of
aregional art museum, a retired geriatric social worker, a former school superinten-
dent, a geriatric neurologist, an advanced graduate student of medical anthropology,
research scientists specializing in dementia, an environmental attorney, local poets,
a musician, and a photo journalist. The Project Director identified many of the
instructors from contacts she had throughout the community, and she also requested
suggestions from members of the resident committee.

For this pilot program, instructors were paid a modest honorarium that ranged
from $100 to 250 per class session, averaging $150 per 90 min class plus mileage
costs. One instructor donated his fee to the retirement community’s Foundation.
One resident of the retirement community, who also served on TRACK, took an
active role in voluntarily teaching the computer classes. She had been a tutor for
several residents in the past, and her participation as an instructor was invaluable to
the program. In addition to the classes chosen by the residents, during each year of
the grant the Project Director, a clinical geropsychologist, taught multi-part basic
courses in memory enhancement techniques and relaxation/meditation strategies in
order to offer to evidence-based programming to improve memory efficiency and
overall cognition.

Classes Offered

Over a period of 33 months, a total of 60 different courses were offered via K2SM.
Classes met on-site at the CCRC (except for one that was held at a local university
that is a 20-min drive away; Fig. 6.1). There were no attendance fees for any of the
programs. Residents and members of the community enrolled in the class ahead of
time and for the most part there was compliance with this request. However, classes
also witnessed some hallway-word-of-mouth effect by which residents would join
in at the spur of the moment. Courses had varying numbers of sessions, ranging
from 1 to 20. Class periods generally were 60—90 min. Class size varied from 8 to
over 300 as determined by room size or instructor preference (e.g., the writing
instructor preferred a limit of 12 students). Over the 33 months during which courses
were offered, the average number of class sessions offered per month was 4.6.
Course titles and number of sessions are listed in the Appendix.
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Fig. 6.1 Intergenerational creative writing class performs at Kent State University’s Giving Voice
program to the community

Class Satisfaction and Quality Indications

Satisfaction with the classes was measured in two ways: by attendance levels and by
formal surveys. Attendance is an especially good indicator of satisfaction when
neither cost nor distance is a barrier to participation and where there is a total
absence of coercion to attend. In a small community like a CCRC, it is also an indi-
cator of the word-of-mouth reputation of the class instructor.

Overall attendance at the K2SM offerings was excellent, from which it can be
inferred that the program was very well received by residents. At no time was there
pressure to participate from any staff. On average, each IL resident attended at least
eight different K2SM classes or courses (a course is a multiple-class series).
Considering that the usual, traditional activity programming at the CCRC ran in
parallel during the entire grant period with a full menu of other on-site entertain-
ment activities, support groups, religious programs, occasional guest lectures, field
trips, resident-led discussions or peer-led autobiography classes, for residents to
choose so many from the K2SM offerings speaks well of the quality. Attendance
data indicated that interest in K2SM programming among IL residents increased
over the 3 years with no evidence of decreasing enthusiasm.

During the second and third years of the grant, classes held in the auditorium-
community room were widely advertised to the public by the CCRC. A number of
the non-residents who attended a program also enrolled for subsequent programs
when advertised, and we interpret this as a sign of satisfaction with what they
experienced.
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Table 6.2 Attendance

Number of residents in independent living (rough census) 370
Number of residents attending at least one class 313
Number of community members attending at least one class 206
Total number of individuals who attended at least one class 519
Average number of courses attended by a resident 8.35

Table 6.3 Top attended classes

American politics: presidential campaign of 2008 153
Art appreciation: architecture, prehistoric, and Egyptian art, Sistine frescoes 151
Health: myth of Alzheimer’s disease, current diagnosis and treatment ideas 122
World religions: Hinduism, Buddhism, Islam 119
American history: presidential courage 119
Art appreciation: The Parthenon, classical Christmas art 119
Art appreciation/history: statue of liberty, art of the nativity 112
Music appreciation: Broadway musicals 102

Attendance counts are in Table 6.2. These are enrollee counts and do not neces-
sarily include walk-ins (for large classes held in the auditorium, it was often difficult
to capture the attendance of those who had not previously enrolled).

Table 6.3 identifies the eight classes for which attendance exceeded 100. All
these were held in the auditorium. Certainly attendance at this level is a tribute to the
speaker and his topic; however, classes with a lower attendance cannot be inferred
to have a lower level of satisfaction because there were size limits, as explained
above.

An informal analysis of the attendance data promotes several conclusions.
A great many of the IL residents at this facility preferred the lecture-and-discussion
format. The extent of group discussion and interaction varied with both timing of
the courses in the 3-year program as well as the instructor. The Project Director
observed that by the final six months of classes, the liveliness of group discussions
and frequency of questions in classes had increased in comparison to the start of
K2SM. One speculation is that the older adults in this particular community were
formal in their style of learning, and as they became more comfortable with the K2SM
program, they became more animated and interactive. Two sets of focus group data
indicated that the majority did not prefer learning through performance-based skills
such as classes in painting, acting, or learning to play musical instruments.

In addition to inferring satisfaction from participation levels, satisfaction with
instructor and content was formally assessed via evaluation at the end of each class
or course. Attendees evaluated five criteria on a Likert scale: engaging presentation,
interesting content, mentally stimulating and challenging, enjoyable, and reward-
ing. The evaluation instrument also had three open questions that solicited the fol-
lowing: (1) comments on how the class had affected perceptions of their mental
clarity, ability to concentrate, and memory; (2) general comments and suggestions
for class improvement; and (3) for multi-session courses the number of sessions
they had attended.
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Table 6.4 The best courses, as rated by at least 90% of the attendees who completed an evaluation

Highest ratings for “engaging instructor” Creative writing workshop
Best sellers 11
Environmental science
Highest ratings for “stimulating instructor” Memory enhancement
The Christmas series
The election
Highest ratings for “engaging and challenging content” Supreme court
Presidents
Creative writing workshop
Highest ratings for “enjoyable” Presidents
Supreme court
Best sellers 11
Highest ratings for “personally rewarding” Presidents (92.6%)
Creative writing workshop (100%)
Best sellers 11

Participation in the class evaluations was high: 1,162 satisfaction surveys were
turned in. Overall, classes were well received by participants. The courses getting
the highest ratings from at least 90% of those completing that survey are shown in
Table 6.4.

The following are representative responses to the open question on a course’s
impact on the participant’s cognition: “Intellectually stimulating,” “I exercised my
brain today,” “Extremely effective delivery to enhance concentration and memory.”
Responses on the satisfaction surveys strongly suggest that participants perceived a
high level of benefit from the courses.

Results of the evaluations were provided to the teacher and to the project director
to aid planning future class offerings. Returning instructors found the survey data to
be helpful in adjusting the curriculum of upcoming offerings or to improve aspects
of the teaching style. For example, the instructor of Best Sellers modified her
selection of books based on feedback.

Impact of K2SM on Participants’ Cognition and Well-Being

A significant aspect of the K2SM project was its expectation that it would have a
benefit to the participants’ cognition, especially memory skills, mood, and social
connectedness. To gather evidence of the effects upon participants, the Project
Director selected several established and psychometrically valid instruments to cre-
ate what we called the Thinking Survey. The Multi-factorial Memory Questionnaire
(Troyer & Rich, 2002) measured respondent’s perception of his/her memory and
cognitive functioning. This instrument comprises three scales: Feelings about
Memory, whose items refer to self-evaluations of memory ability; Everyday Memory
Situations, whose items refer to incidents of poor memory; and Memory Aids &
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Strategies, whose items refer to strategies one could use. The UCLA Loneliness
Scale (Russell, 1996) measures social contentment and sense of isolation. A three-
item version of the geriatric depression scale (GDS) measured mood (Bank,
MacNeill, & Lichtenberg, 2000). The first two instruments are self-assessments
with Likert-type responses, which were subsequently numerically coded from 1 to 5.
The GDS had yes/no responses, coded as 1 or 5. The resulting Thinking Survey
comprised 80 questions.

Participants completed the Thinking Survey before they attended their first class.
This initial measurement set a baseline for that individual against which any change
could be measured. The initial survey was completed at different times by different
participants, depending on when they first attended a class. Each person who com-
pleted an initial survey was subsequently mailed another copy six months later by
the program evaluation firm (Luther Consulting, LLC), and then sent another identi-
cal survey every six months during the 3-year program period, to complete and mail
back to the contractor.

These repeated surveys were associated to the individual by means of an identity
number assigned by the consulting firm but unknown to CCRC staff and K2SM
personnel. Hence, any changes could be measured at the individual level, and not
merely on a group level. Because the surveys could not be completely anonymous,
participants in the Thinking Survey research signed an informed consent document
before completing the initial survey. Attending a class was not dependent on partici-
pation in the survey research, although very few participants declined to fill out
serial surveys. TRACK'’s efforts to identify first-time K2SM attendees and invite
their participation in the program evaluation were very important. An exception to
recruitment of research participants was made for the classes held in the large audi-
torium-like community room, especially in the second and third years when such
programs were open to the public.

Response to the request to complete an initial Thinking Surveys was very good.
All 48 attendees of the first class on memory in April 2007 complied with the
request. By the end of the year, a total of 111 individuals had done so. A remarkable
number of these 111 continued to complete and mail back the additional surveys
every 6 months. Seventy nine people (71%) completed at least three, and 55 (50%)
of the 111 completed at least four in total. This is an excellent response rate for a
repetitive survey for which respondents were not being paid.

On the initial survey, people generally responded above the mid-point in the
positive direction, and subsequent phases saw little change, on average, from that
baseline. Hence, this population did not view themselves as having immediate dif-
ficulty with their memory or lacking in social connections at the start of K2SM. See
Table 6.5 for the descriptive measurement at baseline.

The biggest change in the means across all five scales and the five phases of mea-
surement occurred at 18 months in the “Feelings about Memory” scale, for which
the change was approximately one fifth of a point. Positive improvement from
baseline for the “Feelings about Memory” scale reached statistical significance at
6, 12, 18, and 24 months. Improvement in the responses on the Everyday Memory
Situations scale, compared to baseline, also reached significance at the 6-month
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Table 6.5 Descriptive statistics at baseline

N Minimum Maximum Mean Std. deviation
Feelings about memory 116 2 5 3.65 0.608
Everyday memory situations 118 3 4 3.49 0.406
Memory aids and strategies® 117 2 5 3.06 0.475
UCLA loneliness scale 116 2 4 3.61 0.429
Three-item GDS 118 1 5 4.80 0.594

2A lower score is better

Table 6.6 Statistically significant differences from baseline

Significance

Mean difference t df (two-tailed)

Feelings about memory

At 6 months 0.14847 2.682 71 0.009

At 12 months 0.12952 3.072 83 0.003

At 18 months 0.19344 3.958 63 0.000

At 24 months 0.15900 1.730 19 0.100
Everyday memory situations

At 6 months 0.07736 2.133 71 0.036
Memory aids and strategies®

At 18 months -0.11541 -1.892 60 0.063

“Lower score is better

phase, and those for the Memory Aids and Strategies scale at 18 months. Note that
these are not cumulative differences. Table 6.6 lists those changes that were signifi-
cant. All other phases and scales are interpreted as “no change.” It is noteworthy that
there were no declines over the measurement period for this older adult population.

Overall, the results of the Thinking Survey are supportive of the notion that
participation in K2SM was a factor in increasing individuals’ contentment with
their memory functioning. This finding is noteworthy because studies generally
indicate that older adults commonly perceive deterioration in their cognitive func-
tion over time (e.g., Cavanaugh, 1996). One hypothesis is that participating in cog-
nitively challenging programs triggers memory recall about facts the individuals
once knew. For example, historical, scientific, or autobiographical information may
have been retrieved by engagement in the class, thus raising participants’ content-
ment with their memory skills.

A limitation of the program evaluation data is that participants who dropped out
of the evaluation process could not be tracked as to the reason for dropping. Thus,
those whose cognition declined may have been among the drop-outs, skewing the
remaining sample toward cognitive maintenance or improvement. It is also possible
that some individuals who were concerned about their cognitive functioning may
have self-selected out of the evaluation process.

This project was not conceived as nor funded as empirical or experimental research,
although theoretically, statistically stronger results on the variables measured may
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have been obtained had there been a comparison group of nonparticipants who also
completed Thinking Surveys every 6 months. Experimental research with its
requirement for randomized groups was not considered realistic for the CCRC set-
ting because it would have required prohibiting some residents from attending
classes of interest to them in order to create the comparison group.

Lessons Learned

If a retirement facility is interested in replicating this program, developers need to be
aware that activity staff members may view the insistence on a shift for residents to be
actively involved at the programming level to be a criticism of the status quo. Early
buy-in from the activity staff is essential to success. Explaining the research findings
on autonomy, support, and self-determination, reviewed in the first part of this chapter,
to the activity staff, marketing personnel, and upper level administrators is a step in the
process that must not be skipped. The change we are advocating should be appealing
to administration because it is the sort of improvement that successful businesses are
constantly looking for, one that can be expected to result in a better customer response,
i.e., more participation and improved customer (resident) satisfaction.

Buy-in is also more likely if the activity coordinator meets regularly with the
Project Director and is actively involved in brainstorming and planning sessions for
the purpose of developing a good working relationship. In order to publicly show
the activity director’s level of professional involvement, the Project Director
included her as an author of a poster of the preliminary findings of K2SM presented
at a professional conference (Hartman-Stein, Luther, Biermann, & Busko, 2007).
Perhaps most importantly, the Chief Executive Officer of the retirement community
must understand the benefits of increased involvement from residents. If the CEO is
wholeheartedly behind the project and committed to the culture change, then
success of the program is much more likely.

A small group of enthusiastic residents such as those participating in TRACK, who
have a large social network within the CCRC, provides an important element in the
support structure for implementation and execution. For K2SM, TRACK was able to
identify people whose communication skills were appropriate for the focus groups,
solicit opinions about solving problems that are bound to arise, and be identified by
residents as point of contact for new ideas. Furthermore, from our experience it is
important that this was a self-determined group, independent from staff or other
administrative influence.

The level of funding obtained to execute K2SM required a high level of volun-
teer involvement, much more than anticipated. This led to some “burn out” of sev-
eral volunteers. Our recommendation is to earmark funds to hire additional help
such as students or interns from local universities to be involved in data collection
and clerical support functions.

Offering high-quality programs brings a marketing advantage for the administration
of the CCRC. Opening classes to the community, if space allows, provides a major
marketing opportunity.
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We think it is important to plan at the start to measure program impact. Participants
demonstrated a prolonged willingness to complete several different types of evalua-
tive surveys: (1) topics to be addressed in classes; (2) the quality of the classes; and (3)
the impact on mood, social connections, and perceptions about memory functioning.

The changes that were expected as a result of K2SM participation were difficult
to measure, and other characteristics have since come to light as likely and perhaps
more easily measured outcomes. The baseline levels of the Thinking Survey were
higher than expected, and subsequent changes were perhaps not captured due to
ceiling effects. We suggest that projects stemming from the principles underlying
K2SM look for increased mindfulness in the participants. Mindfulness is increased
attention to and interest in one’s surroundings, an open awareness, and it has been
linked to improved well-being. “Making choices leads to mindfulness” (Langer,
2009, p. 5). The four-item measure of subjective vitality used by Kasser and Ryan
(1999) is suggested as an instrument that could capture important changes. Subjective
vitality (Ryan & Frederick, 1997) is the feeling of aliveness and energy. Kasser and
Ryan found that it varies systematically with anxiety, depression, well-being, and
life satisfaction, as well as physical health.

Conclusion

The stimulus for the K2SM grant was the expressed wisdom of a resident who
predicted that independent, high-functioning residents of a retirement community
would respond enthusiastically to self-determination in their intellectual program-
ming. This is a stark contrast to the usual approach, program design by staff, supple-
mented with self-programming by residents that has minimal staff support. It is
important to keep in mind that the people who work at a CCRC are, by definition,
younger than the residents, who have retired from full-time work up to 30 years ear-
lier. By providing an opportunity for the residents to select their own topics of interest
to pursue and study on the CCRC site with professional instructors, K2SM assured
that the classes offered were age-appropriate for the IL residents (mean age 81).
Consistent with the findings and recommendations of Hall and Bocksnick (1995),
Kasser and Ryan (1999), Langer and Rodin (1976), and Rodin and Langer (1980),
this pilot project and the on-going changes it stimulated in that CCRC’s programming
for IL residents demonstrate that when choice and autonomy are returned to older
adults, they perceive a high level of personal benefit and an increase in well-being.
The second principle on which K2SM was based is that age-related mental
decline may be delayed or at least slowed by engaging in cognitively stimulat-
ing activities within a social context. The data collected in periodic surveys of
participants suggest that participants increased their contentment with their memory
functioning, but measures of change in other variables proved difficult to capture.
As described in the introduction, the inspiration for the change in culture regarding
the intellectual programming for this CCRC stemmed from the wisdom and insight
of Dr. Jeanette Reuter who sadly passed away three months before the funding of
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K2SM began. However, the spirit of her influence continues, even nearly two years
since the initial grant ended. A second grant at a much lower amount was obtained
in 2010 to pay for distance learning programs sponsored by a local museum that
offers periodic high-quality lectures on a variety of topics in the arts and sciences.
Besides offering intellectually challenging programming in this new format, one
major change is that the activity department now uses questionnaires to gain feed-
back from the residents about the topics of most interest to them.

We began the chapter with the case presentation of Gerry Jones. The following
are her comments about the impact of K2SM a year after the grant ended.

Without a doubt K2SM had a positive effect on subsequent programming. K2SM made us
aware of the large number of very qualified people available as experts in fields that were
identified as of “high interest” on the resident questionnaires. Contacts are everything and
the Project Director’s wide range of experience in this geographic area, both professional
and personal, made it possible to obtain highly regarded individuals who probably never
would have crossed our radar. I think of the museum curator, a truly renaissance man in the
arts, the dynamic political science teacher who had audiences on the edge of their seats, the
creative writing instructor who thought to combine her college-age students in the same
class with the CCRC residents. But it’s a lot of work to delve into these resources... At
least, now, residents’ consciousness has been aroused to the possibilities out there.

Appendix: Classes and Courses Offered

One Session Classes and Multi-Part Courses

American politics and American history (25 sessions):

. Rating and debating the presidents

. The supreme court

. Parties, presidential campaigns, platforms, propaganda, and polls
. Presidential courage: past and present

. The history of Walt Disney, American entrepreneur
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Enhancing memory and healthy aging (18 sessions):

. Maximum memory fitness

. Alzheimer disease current theories and treatment

. A group discussion of presentation on dementia

. Relaxation and mindful meditation

. Exercise strategies for the over 50 crowd

. Boost your memory skills

. Memory impairment in late life: what’s normal, what’s not

. Enhancing quality of life for memory impaired adults

. Enhancing quality of life for memory impaired adults: an up close and per-
sonal perspective

. Meditation for memory enhancement
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Art history and appreciation

. Art of the statue of liberty

. Art of the nativity

. Intro to architecture

. Prehistoric art

. Egyptian art

. Sistine frescoes of Michelangelo

. Love in art

. Jesus in the film media

. The Parthenon

. Classical Christmas art

. Kimono as art

. Art of Leonardo Da Vinci

. Celebrating watercolor

. Celebrating ceramics

. Clyde singer’s America

. Photo journalism: The Growing Season, a story of migrant workers
in Ohio
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Note:

1. A week after the class on Kimonos (number 11), residents went to a local
museum to view a traveling exhibition of Japanese kimonos.

2. As an offshoot of the class on DaVinci’s Art (number 12), the CCRC’s foun-
dation provided funding for a one act play, The Incredible Life of Leonardo
DaVinci, staged and performed on-site by a local acting company at the
retirement community.

Computer skills training (48 small group sessions)

1. Intro session, internet, email

2. Creating documents

3. Managing directories of documents each of the 16 sessions was offered
3 times on the same day in groups of 8—12

Note: Money from the grant was used to purchase four additional computers that
remain available to the residents.

Best-seller discussion groups and literary classics (21 sessions)

1. Literature of Christmas
2. Best-seller discussion group
3. Best-seller discussion group

Music history and appreciation (12 sessions)

1. The music of Christmas
2. Roaring twenties
3. Classical curios, musical oddities
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4. Opera: exploring opera (23 sessions: 19 for writing, 4 for poetry reading)
Berlioz, Puccini, Tchaikovsky, Madame Butterfly (5 sessions)
5. Broadway musicals

Creative writing/recitation/readings (23 sessions: 19 writing & 4 poetry reading)

. Introductory creative writing workshop series

. Writing for health and healing

. Advanced creative writing/poetry

. Guided reminiscence series

. Poetry reading by class participants to the retirement community residents
. Intergenerational readings by residents and college students

. Creative voices, performed by class participants for the community of Kent
. Frost, Sandburg, and Keats poetry recitation by local older adult poet

e BN B e Y R O S

Religions of the World (6 sessions)
Two sessions about each of the following religions: Hinduism, Buddhism, and
Islam.

Science (6 sessions)
1. Environmental issues: Can the U.S. build a green city? Must the U.S. make
the world green?
2. Energy series
3. Physics made simple: our place in the universe
4. Physics made simple: the universe within

World affairs (5 sessions)

. Politics of the Middle East

. Afghanistan and Pakistan

. Colombia: a culture of violence
. Politics of Russia

5. Politics of China

B O R S

The American education system (3 sessions)

1. The history and future of American education: an intergenerational program.
2. The Intergenerational School: example of an award winning charter school in
Cleveland.
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Chapter 7

Osher Lifelong Learning Institute at the
University of Montana: A Model of Successful
University and Community Partnerships

Sharon Alexander, Cynthia Aten, Dannette Fadness, and Kali Lightfoot

Abstract This chapter provides the history of the Osher Lifelong Learning Institutes
(OLLIs), university-based programs designed to promote personal growth and pro-
vide intellectually stimulating programs for those age 50 and older. The recent
experience of the program at the University of Montana in Missoula is featured.

Introduction

As the aging landscape changes, many different demands are placed on communities
and the services they provide. While fewer communities are offering physical well-
ness programs or those that provide intellectual stimulation for the population over
age 50, recognition of the need to positively impact aspects of aging is definitely on
the rise. Current research findings draw a direct correlation between healthy aging
and keeping the brain engaged through a variety of pursuits, as highlighted through-
out this volume. Among the programs in the US that provide intellectually stimulating
courses and workshops for those over 50 years of age are the Osher Lifelong
Learning Institutes (OLLIs). In 2001 Bernard Osher, a magnanimous supporter of
lifelong learning for “seasoned” adults, funded the first OLLI that led to a network
of institutes spread throughout the country.

To date, the Bernard Osher Foundation has provided significant funding for 117
OLLIs at colleges and universities in all 50 states.
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History of the OLLI

Mr. Osher was born and raised in Biddeford, Maine, son of Russian and Polish
immigrants. He graduated from Bowdoin College and soon after followed his sister
Marion to California, settling in the Bay Area, where he established himself over
the years as a respected businessman and community leader. Mr. Osher was suc-
cessful in a number of ventures, including the purchase, with his sister, of a small
savings and loan bank which grew to be World Savings, the largest of its kind in
California.

In 1977, Mr. Osher created the Bernard Osher Foundation which seeks to improve
quality of life through support for higher education and the arts. The Foundation
provides post-secondary scholarship funding to colleges and universities across the
nation, with special attention to reentry students. It also benefits programs in integra-
tive medicine in the United States and Sweden, including centers at the University of
California, San Francisco; Harvard Medical School and Brigham and Women’s
Hospital in Boston; and the Karolinska Institute in Stockholm. In addition, the
Foundation supports a growing national lifelong learning network for seasoned
adults... . An array of performing arts organizations, museums, and selected educa-
tional programs in Northern California and in Mr. Osher’s native state of Maine
receive Foundation grants (http://www.osherfoundation.org/index.php?foundation).

Mr. Osher’s earliest ideas of supporting lifelong learning activities came from his
association with Alfred Fromm, who, together with his wife, underwrote a lifelong
learning program at the University of San Francisco (USF). During a trip to Maine,
he heard various people speak of the University of Southern Maine (USM) Senior
College and, after talking with officials of the university and senior college leaders,
he decided to fund the operation. He was impressed with the Senior College as an
organization and thought it had growth potential. The local leadership changed the
name Senior College to OLLI to reflect the generosity of its new donor. The Osher
Foundation adopted the name for its new program and went on to fund more OLLIs
at other universities, starting with Sonoma State University.

By 2004 there were some 40 Osher Institutes, primarily in California and along the
Eastern seaboard. It became clear that there was a need for some sort of organizing
body to think about the Osher Institutes as more than just individual programs. The
staff at the OLLI at USM had gained valuable experience coordinating the Maine
Senior College Network, a loose confederation of 18 independently managed lifelong
learning programs located at a variety of sites around the state of Maine. That experi-
ence gave the staff the confidence to propose a similar kind of resource network to the
Osher Foundation. Deemed the National Resource Center (NRC), the original vision
was of a central hub with no fiduciary or policy responsibilities that would exist to
create opportunities for the leaders of the various Osher Institutes to communicate
with each other through face-to-face conferences and online tools and share news and
information about successful and not-so-successful programs and initiatives. A tour
through the NRC website (http://www.osher.net) will give the reader a sense of the
depth and breadth of issues OLLI leaders confront, as well as the joy with which they
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approach their work. The Osher Foundation found this to be an attractive enough
proposal to support it with a $2 million endowment, as well as matching support for a
new building that houses the NRC and the local OLLI at the USM.

All lifelong learning institutes for older adults spring from an initial program that
was founded at the New School for Social Research in New York City in 1962. The
Institute for Retired Professionals (IRP) began when a group of retired New York
City public school teachers approached the New School with a request for a set of
courses that would be something more intellectually stimulating than the usual fare
offered at senior centers at that time. The New School operated with a particular
collaborative philosophy about adult students:

The New School does not set any limits to its programs in regard to subject matter. Whatever
seriously interests persons of mature intelligence properly falls within the province of the
school. History and philosophy, the social and behavioral sciences, literature and art, the
natural and biological sciences, education, and ethics naturally take up a significant part of
The New School curriculum, since these are the fields in which The forces of culture and
change are most significantly active, and in which human beings, their institutions, and their
products are directly studied. The centrality of the liberal arts is maintained and strength-
ened in every possible way, but not to the exclusion of other educational programs that serve
a legitimate need for mature adults in a mature community (http://www.nsu.newschool.
edu/01b_history.htm).

In fact, this could be considered a blueprint for the curriculum at the 450 or so
lifelong learning institutes and OLLIs that have come into existence since the IRP
opened its doors in 1962. Further, the IRP website includes the following statement:
The IRP encourages students to challenge themselves by taking part in study groups,
and by assuming academic and administrative leadership roles. The IRP philosophy
of shared leadership and volunteer participation in the inner workings of the institute,
to a greater or lesser degree, is a hallmark of the national network of OLLIs, not
because the Osher Foundation demands it, but because we have discovered it to be the
best way to run a program for empowered, experienced, “seasoned” adults and
make it financially accessible to the widest range of participants.

The Foundation is remarkably non-prescriptive about the use of its funds. In the
early years, it funded startups as well as established institutes, using a formula based
on membership benchmarks. As it has gained more experience, it has concentrated
on funding institutes with strong membership and a good management track record.
The initial two institutes funded in 2001 were the heavily volunteer-driven Senior
College at USM, and a startup program with very few volunteers at Sonoma State
University in California. The two programs had vastly different administrative
structures and were the first indication that the network of OLLIs was going to
include a variety of approaches to the delivery of courses and activities.

It has become clear that the only common core vision that the OLLIs share is a
belief in the joy of learning for its own sake within a community of learners. This is
a radical vision in our very utilitarian world, but an important one. In her recent
book, The Third Chapter: Passion, Risk and Adventure in the 25 years after 50,
Sarah Lawrence Lightfoot (2009, p. 246) writes about the need for “organization
innovations, and creative invention of other scenarios and arenas of learning that
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support a more fluid and frequent movement across boundaries, allowing for shifts
in our routines and rhythms across time, and offer us multiple opportunities to recali-
brate the balance between work and love, between work, family and community,
and between work and play — all of which may help us revise and expand our definitions
of a meaningful, purposeful life.”

Far from being about earning credits, or certificates and degrees, the learning that
takes place in OLLI is aimed at creating opportunities for sampling new thoughts
and ideas, trying out a different way of being purposeful, changing the rhythm and
routine of life, and looking at identity in a new way. In the larger society, old age is
thought of as the end, the time of winding down. The OLLI population thinks as
well about new beginnings: “what will I learn, whom will I meet, what will that
learning and that person bring to my life?”

As of 2011, the Osher Foundation is not funding new institutes. The network will
continue to mature, hopefully with 117 successful programs in 50 states. There is no
other foundation or grantmaking entity that is currently funding lifelong learning
institutes on a national scale although small local grants may be available to groups
that want to start an institute. Most lifelong learning institutes (including many that
are now OLLIs) have begun with very small grants (up to $5,000) from local sources,
magnified by a lot of elbow grease on the part of passionate prospective students
over the age of 50. The more than 300 institutes that exist in the US today without
Osher funding are living proof that successful, inspiring programs can grow on their
own with no outside funding sources.

Information and technical assistance are available on the NRC website (http://
www.osher.net) to anyone wanting to start an institute, and the staff members of the
NRC are available for phone or email consultation (check the website for contact
information). Prospective institutes can also find startup information and technical
assistance, though not funding, on the Elderhostel/Road Scholar Institute Network
website http://www.roadscholar.org/ein/intro.asp

One of the newest OLLIs is at the University of Montana (UM). Launched late
in 2005 with free “appetizer” lectures given by two of UM’s most respected faculty
members, the OLLI at UM (MOLLI) has provided significant outreach to the com-
munity and been highly successful in creating exciting learning opportunities for its
members. Indeed, MOLLI has taken on a vibrant life of her own!

Courses are dynamic and highly interactive, designed to stimulate the intellectual
interests of members. Care is given to structuring the program to ensure a balance
between and among the arts, humanities, sciences, and current affairs. Motivation for
attending courses includes interest in a course topic, the joy of learning more about
oneself, one’s community, and the world in a challenging, intellectually rigorous and
supportive environment, and social interaction with like-minded people.

Given the program’s location in the heart of the Rockies and the relatively small
population, its ability to succeed might have been doubted. However, the community
of Missoula, in partnership with the university, has a strong reputation for not only
being “one of the best mountain towns in the nation” (Koeppel, 2007) but also being
considered a ‘“destination point” conveniently situated between Glacier and
Yellowstone National Parks. The university has produced 28 Rhodes Scholars and
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eight Pulitzer Prize winning journalists. One of MOLLI’s faculty members, Steve
Running, was part of the team who won a Nobel Peace Prize in 2008 for their work
on global warming.

Many MOLLI members are newcomers to Missoula and are delighted to find the
Institute’s programs. One member wrote:

My husband and I moved to Missoula four and a half years ago... . We knew we needed to
get involved in the community to begin to make a place for ourselves here, and we set out
to do just that ... . It’s hard to express the depth of my delight in finding MOLLI classes.
I began taking classes like a mad woman: politics of the Middle East, world cuisine, medici-
nal plants, the latest in bird research, medical anthropology, memoir writing, piano literature
of the Romantic, Classical and Baroque eras, the “Axial Age,” determining one’s spiritual
type, the Civil War, staging to Kill a Mockingbird, “Yes, You Can Draw” (and suddenly,
yes, I could!), Islamic Art and Architecture, and I could go on. Suddenly I was planning my
life around the six-week fall, winter and spring terms, scheduling our visits with our son
and his family in Virginia so that I could fit in all of my MOLLI classes ...

Not only does the MOLLI program enhance the cultural and educational envi-
ronment of Missoula, it is also of great importance to the University, as it brings
hundreds of new people to campus each year.

The mission of MOLLI is to “promote lifelong learning and personal growth for
adults plus 50. Older adults are a valuable resource for society, and through the
Institute we will speak to their continuing intellectual needs.” We accomplish this
through a diverse collection of non-credit short courses primarily offered in three
6-week terms. Our courses are taught by university professors, both active and
emeritus, as well as experts from the community. By creating an accessible and
innovative learning environment, we ensure that older adults from all backgrounds
and levels of education can pursue learning without concern for grades or exams,
with accountability for attendance and completion of any homework assignments
only to themselves. For newcomers to the community, MOLLI provides an excellent
opportunity to learn and meet new like-minded friends. For long-time residents, we
offer new educational opportunities at a reasonable cost. For everyone, MOLLI creates
an increased awareness of the vital role the University of Montana plays as a valuable
and vibrant community resource.

Our institute began in 2005 as the Montana Lifelong Learning Institute. Upon
recognition by the Bernard Osher Foundation, it officially became the OLLI at the
University of Montana, although we retain the familiar MOLLI moniker locally. We
also lowered the age limit from 55 to 50 to be congruent with other Osher institutes
around the country. Over time, we have learned that those members in the 50-65-year-
old group are often still working; thus those taking courses are often 65 or older. As
a result, we are exploring options that will help us meet the needs of this younger
audience; for instance, we offer brown-bag lunches in the downtown area, evening
courses, and recently we have begun to develop online courses which will provide
access to learning at any time or place regardless of employment or mobility.

Originally, the program was self-funded. In 2006, we were invited to apply for a
grant from the Bernard Osher Foundation. This funding proved to be “life-changing,”
as it provided a solid financial base upon which to plan and grow program, instruction
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and marketing, all of which culminated in dramatic growth in participation. This
success was recognized by the Osher Foundation, and we were funded for 2 addi-
tional years, culminating in a $1,000,000 endowment grant. At this writing, we have
over 1,200 members with annual individual course enrollments of over 2,500.

Organizationally, MOLLI is a program of the University of Montana and is
administered by Continuing Education; however, its strength comes from the leader-
ship of a volunteer Council comprised of university representatives and community
members with a variety of backgrounds. The Council is a key component of the
organization, having oversight of programs and marketing as well as playing a major
role in the development of policies and procedures. This group is guided by a set of
by-laws and assisted by an active committee structure including Executive, Program,
Marketing and Membership, and Nominating Committees. This core group of volun-
teers, supported by Continuing Education personnel, has attained remarkable suc-
cess, as both membership and attendance at courses and special programs attest. The
partnership between volunteers and professional staff has provided a strong founda-
tion that addresses all aspects of effectively running a large institute including program
logistics, financial operations and contractual obligations.

From the outset, the decision was made that MOLLI courses would focus primarily
on academic topics. We avoided “how to” courses, such as use of computers and
digital cameras or those with purely social intent. Because of the rich resources avail-
able through the university and a highly accomplished community, this decision fit
our community of learners well. Volunteer members of the Program Committee are
responsible both for identifying what is taught and by whom as well as recruitment
of faculty. Without the tireless efforts of this dedicated group, we would not be as
successful as we are, and without excellent programming, there would be no reason
to become a member of MOLLI.

In planning, the Program Committee balances the mix of large and small courses
as well as offerings in the arts, humanities, sciences, social sciences and current
events. Offerings range from Iran between Two Revolutions, which drew 150 students,
to Fist Fights to First Kisses: Rites of Passage in Literature, which attracted 15.
Having both large and small class sizes enables individuals to select learning activities
that meet their particular needs and styles.

We have also offered several unique opportunities, such as going behind the
scenes of Hamlet and To Kill a Mockingbird, each produced by university-affiliated
companies; taking an historical walking tour of Missoula; or day-long bus tours to
historical sites in Butte and Helena. Our participants enjoy these alternative programs.
One person noted about the latest bus tour: Super day—can’t wait until another is
offered...This is a fun way to learn about my new home [Montana].

Another highly successful collaboration has been with the University of
Montana’s President’s Lecture Series. Through this lecture series, national and
international experts are invited to speak on a wide variety of topics, and MOLLI
has offered courses designed to enhance the lectures. For example, Dr. Marcia
Angell, former Editor-in-Chief of the New England Journal of Medicine and Senior
Lecturer, Department of Social Medicine at Harvard Medical School, gave a presen-
tation entitled: Discoveries, Discoveries, What You Should Know about the Drugs
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You Take. The accompanying MOLLI course, presented by a panel of pharmaceutical
and medical experts from UM and the community, met with our students three times
before the lecture and once after, to discuss local views and applications while stim-
ulating audience participation on a very relevant topic.

Keeping the program diverse is essential in meeting the needs of our 1,200 members,
whose ages range from 50 to over 90 years. When the program was first initiated,
the Program Committee had to actively recruit faculty. Now we are finding that
many faculty members want to teach again and again. We are also receiving unso-
licited course proposals for consideration. Guided by course evaluations from par-
ticipants at the end of each term, Program Committee members ask previous faculty
to teach again, follow up with those who have submitted course proposals or seek
out faculty for newly proposed topics. On the MOLLI website, www.umt.edu/molli,
prospective instructors can find directions for submitting course proposals, all of
which are considered by the committee.

We are pleased to offer an honorarium which acknowledges our instructors for
their support of lifelong learning. The instructors receive a $1,200 honorarium for a
6-week term. Co-instructors may decide how to split the honorarium accordingly.
Other OLLIs reduce operating costs by offering peer-led courses, eliminating the
need for professor honoraria. Although MOLLI is not presently considering peer-led
courses, we note that some of our courses have led to the creation of peer-led groups
continuing to explore writing, drawing and painting.

It is worth mentioning that faculty members who teach in the program thoroughly
enjoy working with students who are engaged, read course materials and who actively
participate in class discussion. One of our favorite art historians has noted: These
students engage me and help me formulate new ideas...they help me see things in a
new way, a way I don’t normally see things...[teaching in MOLLI] is a marvelous
experience!

If the Council and the Program Committee, are two legs of the MOLLI “stool,”
then the Membership and Marketing Committee is the third leg. Their work to both
market the program and increase membership is essential to our continued success.
This committee has become increasingly adept at identifying potential participants
and reaching out to them through a combination of advertising in print media and
on billboards, and strategic distribution of printed informational materials before
each term at senior centers, assisted living facilities, libraries, churches, lecture
series and the like. Committee members are available to speak about MOLLI to
organizations such as local service clubs. We have also found that incentive promo-
tions, e.g., offering $10 off a course fee for each new member recruited during a
recent membership drive, have been very popular. We also distribute attractive cards
that can be used to gift a MOLLI membership or course. It must be said, however,
that we have found that our most powerful recruitment tool remains enthusiastic
members; “word of mouth” has brought us the most new participants.

A strong working partnership with the Dean of Continuing Education and the
MOLLI Coordinator, supervised by the dean, support the functionality of the “stool.”
The coordinator works closely with faculty, volunteers and members to ensure
satisfactory experiences.



132 S. Alexander et al.

One of the major goals of MOLLI has been to build partnerships with other
community organizations and programs. These range from sharing advertising in
each other’s newsletters and concert programs to co-sponsoring events. As a result,
our members can enjoy many benefits at little or no cost. In our partnership with the
Missoula Symphony Orchestra, our members are treated to two interactive lectures
by the orchestra’s dynamic music director and are then invited to the dress rehearsal
for the spring concert. Another partnership has been with The Springs Retirement
Community where courses are offered, on site, for individuals with physical limita-
tions who are unlikely to be able to attend one of our regular on-campus sessions.
MOLLI benefits from the outreach opportunity while the Springs reciprocates by
opening their facility to non-residents.

MOLLI has another unique partnership with the Montana Museum of Art and
Culture, on the UM campus. Our collaboration has included art lectures (plus wine
and cheese) associated with current exhibits. One of the most powerful collaborations
was a 6-week course in conjunction with the exhibit Capture the Moment: Pulitzer
Prize Photographs. One member noted: The history of photography, the technical
aspects of photos and the composition (I'll never again look at a photo with the
same eyes), a new view of the race issue and news photography...both the exhibit
and the class have blown me away!

Missoula is home to the International Wildlife Film Festival, which gave us the
opportunity to have Michele and Howard Hall, internationally known oceanogra-
phers, give a presentation related to their work. This spring we joined with the
IWFF to sponsor a talk on wildlife trade issues in Southeast Asia.

First Night Missoula, an alcohol free celebration for the New Year is another
Missoula community collaboration. This has been a great success, with over 500
individuals of all ages participating thus far.

During the lifetime of MOLLI, the leadership has made a concerted effort to
engage older learners in science, knowing that many over 50 are intimidated by the
topic. We began with a 2-day summer intergenerational science camp for grandpar-
ents and their grandchildren 8-12 years of age. The camp, MOLLI Grandparents
and Grandkids: Connecting the Circle, brought together the generations to engage
in shared scientific exploration. Topics included: The Buzz about Bees, Fun with
Stars, and The Magic of Chemistry. In each case pairs were able to participate in
hands-on learning, with science experiments that were both challenging and enter-
taining. One of the young students in the “Bee” course was visually impaired and
the instructor placed a male bee (which has no stinger) in the student’s hand,
enabling him to feel what he could not see. This experience was significant not only
for the child, but also for the professor, as he learned how best to engage visually
impaired students. Participants in the camp noted: An absolutely terrific experience to
share with the kids...Great idea to connect the generations...Yes, yes, yes, [l would
attend again] quality time with a grandchild, plus it will keep the old brain alive and
tingling! The camp was so successful in its first summer (2009) that it was held
again in 2010. The age range was expanded to include children of 6-8, and partici-
pation doubled. Catchy titles surely played a part, with Incredible Edible Bugs,
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Grandparents and Grandchildren summer camp from the Incredible Edible Bugs course

Bones and Stones, and Wild Weather Wonders among the offerings. The summer
camp was sponsored in part through a grant from Montana EPSCoR and the National
Science Foundation through the spectrUM Discovery Area, UM’s interactive applied
science museum.

This led to a second science project, one which is associated with the NRC for
OLLIs that received a planning grant from the National Science Foundation to
encourage more effective ways to connect informal science learning and older
adults. The Montana institute was one of six OLLI’s selected to receive funding to
support development of a partnership with local informal science educators to con-
duct pilot projects; in our case, we once again worked with spectrtUM. Two courses
were presented, Wonder Wheels which focused on the physics of bicycling and
Classic Mediterranean Cuisine: Chemistry in the Culinary Laboratory. The latter
brought together a master chef and a UM chemistry professor for an evening of
food, wine and the chemistry of each. The goal was to increase the participants’
knowledge of science through a multimodal learning experience. A full evaluation
of the project indicated that the 30 older adults not only thoroughly enjoyed the
experience, but also, based on pre- and post-tests, actually learned a great deal about
the chemistry of cooking. One participant indicated, Best class ever; really enjoyed
combining science and cooking...[It] had everything from sensory pleasure to cultural
cuisine [and] science.
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National Science Foundation Grant course Wonder Wheels bike physics course

The importance of planning, as it relates to sustainability, cannot be overempha-
sized for organizations such as MOLLI. In the long run, it is as important as pro-
gram content and marketing. According to Collins (2005), “A great organization is
one that delivers superior performance and makes a distinctive impact over a long
period of time...Performance must be assessed relative to mission, not financial
returns ...” The critical question is not “How much money do we make?” but “How
effectively do we deliver on our mission and make a distinctive impact, relative to
our resources?” Measured by that yardstick, MOLLI is meeting the objectives of its
mission. As one member noted, I’'m living my life differently because of this course,
which vividly describes the power of an organization devoted to elder learning.

Support from a university for an OLLI is required by the Osher Foundation,
creating an invaluable partnership that allows the institute to utilize the university’s
resources such as staff and location as well as its image and brand for excellence.
Meeting the needs of the university is important as well, so a partnership was formed
with the UM Staff Senate granting staff members a 20% discount on MOLLI
courses.

The OLLI at the University of Montana has several strengths:

1. It was initiated at the suggestion of the president of the university, and continues
to enjoy his enthusiastic support, along with that of the provost and faculty
members.

2. It is an approved institute of the University of Montana under the direction of
the Dean of Continuing Education.

3. It has a passionate, dedicated advisory council and committee members who
work hard to achieve sustainability.

4. Tt has over 1,200 passionate members.

MOLLI is a strong organization and, through good leadership, it will continue to
achieve its mission to address the intellectual needs of individuals 50-plus who are
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excited about learning. To ensure that the program will continue well into the future,
fundraising initiatives must be created to add to our established revenue streams.
Thus, to supplement endowment income and membership and course revenues, we
anticipate establishing a planned giving program as well as strategically directed
giving. Already we receive donations from members, and faculty members often
donate part or all of their honoraria. These donations go into a fund to provide
tuition waivers for students who cannot afford to attend courses. We acknowledge
that continuing to investigate other fundraising and grant opportunities is necessary
to sustain the program over time.

The Culture of a Responsive Organization

According to Collins (2001), the road to greatness is paved with discipline: disci-
plined people, thought and action. Passion, though a great resource, doesn’t always
result in greatness. While MOLLI Council, committees, and staff members do admit
to being very passionate about MOLLI, we also act on the knowledge that a balanced
and forward-looking budget, continued recruitment of dynamic faculty, development
of varied program formats, and cultivation of new members are all important to
ensure a great organization.

Viewing MOLLI from the outset, there was no single defining action that created
the program. Ours was a cumulative process that developed one step at a time. With
strong community response coupled with dynamic volunteer participation and sup-
ported by university capabilities, we have achieved results well beyond our original
vision. If we maintain all of this while sustaining our enthusiasm and commitment,
we will continue to influence positively the lives of older adults in our community.

Sharon Alexander was the Dean of Continuing Education at the University of
Montana (retired) and the former director of the Osher Lifelong Learning Institute
at UM. A founding member of the Institute, Dean Alexander has guided its develop-
ment from the outset and has participated actively as a MOLLI member. She has
degrees from University of Toronto, University of Victoria and a doctorate from
Brigham Young University.

Cynthia B. Aten, MD is a graduate of Yale School of Medicine, Goddard College
and Duke University. She practiced pediatrics and adolescent medicine in New
Haven, Connecticut prior to serving as Chief of Undergraduate Medicine at Yale
University. In 2004 she moved to Missoula, Montana, to be near one set of grand-
children. She has served on the Osher Lifelong Learning Institute at the University
of Montana’s Council and Membership and Marketing Committee.

Dannette Fadness is the Coordinator of MOLLI. She earned undergraduate degrees
in art and counseling psychology from the University of Great Falls and graduated,
with distinction, with an MS in Science of Managing Organizations and Human
Development. She recently received a Public Anthropology Award for Excellence
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in Writing on Public Issues. In 2007, she moved back to her home state of Montana
after her husband retired from 22 years in the U.S. Air Force to be closer to family,
including their six grandsons.

Kali Lightfoot is the Executive Director of the National Resource Center for the
Osher Lifelong Learning Institutes.
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Chapter 8

Closing the Generation Gap:

Using Discussion Groups to Benefit Older
Adults and College Students

Kelly E. Cichy and Gregory C. Smith

Abstract Designing class activities that enable students to interact with older adults
in meaningful ways is one of the most powerful tools of undergraduate gerontological
education. This chapter describes the benefits of participating in intergenerational
discussion groups for undergraduate students and older adults. Throughout the
semester, older adults attended four to five Introduction to Gerontology class ses-
sions, where together with the undergraduate students they participated in thought
provoking dialogs about current gerontological issues. The goal was for older adults
and college students alike to gain knowledge, improve problem solving skills, and
question their own belief systems. After participating in the discussion groups, the
undergraduate students indicated that they had an increased understanding of older
adults. Further, older adults’ self-report questionnaires and focus group participation
indicated that attending the groups helped them feel mentally sharp and more knowl-
edgeable about aging. Benefits for both generations will be discussed.

Introduction

Baby Boomers expect more from retirement than previous generations and tend to
view retirement as an opportunity for pursuing lifelong learning, civic engagement,
and volunteerism (Putnam, 2000; Wilson & Simson, 2003). Volunteerism and life-
long learning have grown internationally due to such worldwide trends as the aging
of the population, an emphasis on information and knowledge, and rising levels of
formal and informal education (Hori & Cusack, 2006). Both of these endeavors
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promote positive health and well-being of older adults by offering opportunities to
maintain and enhance their cognitive functioning and by availing them of meaningful
and valued social roles (Hinterlong & Williamson, 2006; Simone & Scuilli, 2006).

Universities and colleges are consequently defining their missions in broader
terms as centers for lifelong learning, thereby positioning them to support aging
boomers who transition to late maturity. Intergenerational service and learning
opportunities developed within educational settings deserve special attention in this
regard because they have been shown to yield positive outcomes for older and
younger participants alike (Public Health, 2004).

Gerontological education represents an ideal context for bringing together under-
graduate students and older adult volunteers within an intergenerational context.
While studying gerontology, students are encouraged to explore their feelings about
being members of an aging society and to think more deeply about their own aging
(Alpeter & Marshall, 2003; Whitbourne, 1977). Additional goals of gerontological
education are to challenge myths and stereotypes held by students about aging as
well as to increase their understanding of the realities of the aging process and their
awareness of the diverse experiences of older adults (Stanberry & Azria-Evans,
2001). These are critical goals because ageist beliefs contribute to a host of negative
outcomes for older adults, including, but not limited to: isolation from the commu-
nity, unnecessary institutionalization, and untreated physical and mental illnesses
(Nussbaum, Pitts, Huber, Raup Krieger, & Ohs, 2005; Sanders, Fitzgerald, &
Bratteli, 2008). Thus, ideal programming should simultaneously confront ageism
and provide concrete benefits to both generations.

Here, we report on an innovative intergenerational group discussion activity that
was included within an introductory gerontology course at a public research university.
In addition to describing the goals, content, and format of this intergenerational
activity, we also consider its benefits as perceived by college students and the
community-dwelling older adults who participated. Our description of this unique
classroom activity is also used to illustrate several key points from the growing
literature on civic engagement and volunteerism in the later years.

The Intergenerational Discussion Group Program

An underlying principle behind the intergenerational discussion groups was that class
activities which enable students to interact with older adults in meaningfully ways are
powerful tools within undergraduate gerontological education (Anderson-Hanley,
1999; Lohman, Griffiths, Coppard, & Cota, 2003). Since educationally-based interac-
tions between college students and older adults typically involve service-learning
arrangements in residential care settings where older adults have significant cognitive
or physical impairments (Blieszner & Artale, 2001; Shapiro, 2002), our goal was
to create an intergenerational learning environment where younger and older adults
were equals. This encouraged an atmosphere in which all persons, regardless of age,
had their opinions heard and valued (Stanberry & Azria-Evans, 2001). In contrast,



8 Closing the Generation Gap: Using Discussion Groups to Benefit Older Adults ... 139

interactions with older patients in care settings (e.g., nursing homes) often lead
to one-sided discussions that inadvertently reinforce students’ ageist beliefs
(Shapiro, 2002).

Our program addressed these issues by inviting community-dwelling older adults
into the college classroom to participate in intergenerational discussion groups with
college-aged adults.

The older adult guests were recruited through the University alumni office, from
existing university programs for older adults, through articles in the local newspaper,
and later through word of mouth from previous older adult guests. The newspaper
articles appeared to be the most fruitful recruitment approach. The intergenerational
discussion groups occurred across several semesters and involved a total of 35 older
guests, many who participated during multiple semesters. The older adult guests
ranged in age from their early 60s to early 90s, and each semester the group of older
adult guests included equal numbers of men and women. The majority of our partici-
pants had some college and many completed a Bachelor’s degree.

Each group discussion included at least two older adults and five to eight students.
The groups were designed so that both generations had equal status within the dis-
cussions to ensure that all participants, regardless of age, could have their opinions
expressed and valued (Stanberry & Azria-Evans, 2001). Equal status among partici-
pants was demonstrated by various group roles (e.g., timekeeper, moderator, recorder,
and reporter) that were shared equally among the students and older adult members
of each group. Additionally, the older adults were purposely referred to as “guests,”
which is in stark contrast to the “patient” or “client” labels typically assigned to older
adults involved with intergenerational service-learning activities.

To further reinforce the equal status of both generations, students and older adults
rated each others’ contributions to the discussion sessions.

Prior to each session, the students and guests read articles on the specific topic to
be discussed, and received a series of discussion questions to address during that
session. These materials were selected and distributed in advance by the course
instructor. The overarching goals of this intergenerational learning activity, from a
liberal education perspective, were for both the older “guests” and students to
explore jointly issues of high societal importance, gain knowledge, improve prob-
lem solving skills, question their own beliefs, hear the views of others, and to exam-
ine the consequences of their beliefs. After each intergenerational discussion
session, students completed a one page written reflection requiring them to relate
their intergenerational discussion group experiences to course content as well as to
their personal views on aging.

Each session included a 45-min intergenerational group discussion period where
six different groups met in separate locations to discuss thought provoking topics
related to aging (e.g., healthcare rationing; radical life extension; gender and age-
ism; the future of retirement). This was followed by a 30-min “plenary” session
where each group reported on the major points raised by its members, and all par-
ticipants were encouraged to further express their views in this larger forum. The
plenary sessions typically involved anywhere between 50 and 60 students and
“guests.” Table 8.1 provides a description of program highlights.
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Table 8.1 Program highlights for the intergenerational discussion groups

Students and older adults received readings and discussion questions to read and review prior to
meeting in their discussion groups

Two older adult guests were assigned to each discussion group. Each week older adult guests
were assigned to different student discussion groups to provide both generations with optimal
exposure to a diverse group

Discussion groups met in separate, semiprivate locations throughout a university building to
engage in the intergenerational discussion groups

Members divided responsibilities and assigned roles (i.e., timekeeper, moderator, recorder, and
reporter) for group members

5-Min break

Each group returned to classroom for a Plenary session with the entire class, where a reporter
from each group presented the main points of their group’s discussion to the larger audience

Discussion was opened up to the entire class

Both students and older adult guests evaluated each others’ preparation and group participation

Expected Outcomes

We believed that participation in the intergenerational discussion groups would be
of mutual benefit to the older guests and college students alike in view of consider-
able evidence that learning activities which involve intergenerational experiences
provide benefits for both generations (Hinterlong & Williamson, 2006; Rebok et al.,
2004). For example, older adult volunteers for the school-based program, Experience
Corps achieved improved health and well-being while at the same time academic
achievement improved for the elementary school students who worked with the
older adult mentors (Rebok et al., 2004; Chapter 27 this volume).

Benefits to Older Guests

We anticipated positive outcomes for the older “guests” because the intergenera-
tional discussion group activity combined lifelong learning with volunteerism.
In fact, the goals of lifelong learning mirror the motivations for volunteerism in later
life given that both can provide older adults with meaningful, valued, and produc-
tive social roles (Bradley, 1999; Hinterlong & Williamson, 2006; Simone & Scuilli,
2006). In turn, productive roles give older adults an enhanced sense of purpose by
allowing them to give back to society (Bradley, 1999). In fact, a review of the literature
on older volunteers suggests that they are motivated by altruistic concerns and
esteem values, such as the desire to be useful, to feel productive, to fulfill moral
obligations, and to a lesser extent by factors such as the opportunity to learn new
skills or the opportunity for social interaction (Grano, Lucidi, Zelli, & Violani,
2008). There is even speculation that younger volunteers may not experience the
same benefits because their volunteering is usually obligatory (e.g., tied to other
duties, such as parenting), whereas volunteering by older persons is more likely to
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be discretionary and thus provides them with purposeful roles in their community
(Grim, Spring, & Dietz, 2007).

There is also evidence that some older adults are motivated to volunteer in order
to learn more about a particular issue and to expand their knowledge (Guterbock &
Fries, 1997). Similarly, the majority of older adult learners appear to be motivated
by expressive goals that emphasize learning and knowledge for its own sake (Kim
& Merriam, 2004; Leung, Lui, & Chi, 2005). Older adults perceive learning experi-
ences to be most effective and interesting when the experience is deeply engaging
and focuses on familiar or relevant topics (Duay & Bryan, 2008). Older adults
have also been found to express deep interest in volunteering as mentors or tutors to
young people or to help elderly adults live independently (Moore, 2008). To a large
extent, the intergenerational discussion groups satisfied the above motives by
directly involving the older adult volunteers in discussions with undergraduate stu-
dents. Further, the focus of the discussions was on gerontological topics that they
were quite familiar with due to their own aging and where they believed that the
students would benefit from hearing their personal experiences first hand.

Evaluating Outcomes from the Older Adult Guests’ Perspective

Method

Procedure and measure. We employed a multi-method approach to evaluate the
benefits of participating in the intergenerational discussion groups for the older
guests. First, the perceived benefits of participating in the intergenerational discussion
groups were assessed through a self-report questionnaire. Participants answered a
series of questions about their experiences by indicating how much they agreed with
each statement using a 4-point scale ranging from 1 (strongly disagree) to 4 (strongly
agree). Examples of the items include: I felt like I was giving back to the younger
generation as a result of participating in the intergenerational discussion groups
and I found that participating in the intergenerational group discussions helped to
keep me mentally sharp. This questionnaire was mailed to the older adult guests,
and was subsequently completed by 11 older adult guests.

After completing the self-report questionnaires, the older adult guests were
invited to participate in a focus group held on-campus. A subsample of the older
guests attended the focus group (n=7, 2 males, 5 females), where they answered a
series of open-ended questions about their experiences participating in the intergen-
erational discussion groups. The questions asked during the focus group focused on
obtaining more open-ended descriptions of reasons for volunteering to participate in
the groups (e.g., What did you expect the groups to be like when you first expressed
interest in participating?), the perceived benefits of participating in the intergenera-
tional discussion groups (e.g., How did your view of your own aging change as a
result of participating?), and suggestions for improving the quality of this program
in the future.
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Results: Older Adult Guests’ Perspective

Self-Report Questionnaire Findings. The results from the self-report questionnaires
indicated that the majority of older guests perceived participating in the intergenera-
tional groups as a positive experience. All said that they would encourage other
people their age to participate and that participating made them feel like they were
giving back to the younger generation (Table 8.2). As expected, the majority also
agreed that after participating in the groups they had a more positive view of college-
aged adults. The questionnaire results also revealed that most respondents felt that
participating in the groups made them feel better about themselves, made them feel
more self-confident and capable, helped to keep them mentally sharp, helped them
to realize strengths in themselves they never knew existed or had forgotten about,
and helped them to become more knowledgeable about aging in general.

Table 8.2 Means and standard deviations for older adult guests’ self-questionnaires

Self-report questionnaire items Mean (SD)

I would encourage other people my age to participate in intergenerational 3.92(0.29)
discussion groups

I have a more positive view of college-aged adults after participating 3.45 (0.69)
in the intergenerational discussions

I have a more positive view of other adults my own age after participating 3.00 (0.45)
in the discussions

Participating in the discussions made me feel older 1.42(0.52)

Participating in the intergenerational discussions is a good way to make new 3.00 (0.60)
friends

I have a more negative view of other adults my own age after participating 1.55 (0.52)
in the discussions

I felt better about myself after participating in the intergenerational discussion 3.09 (0.94)
groups

My participation in the intergenerational discussion groups was a waste of my time  1.08 (0.29)
I felt like I was giving back to the younger generation as a result of participating 3.58 (0.52)
in the intergenerational discussions

Participating in the intergenerational discussion groups was an important social 3.08 (0.52)
outlet for me

At times, participating in the intergenerational discussion groups made me feel 2.83(0.58)
younger than I actually am

Participating in the discussions made me feel more self-confident and capable 2.91(0.94)

I found that participating in the intergenerational group discussions helped to keep ~ 3.17 (0.58)
me mentally sharp

Participating in the intergenerational discussion groups helped me to keep my mind 2.55 (1.04)
off some problems in my life right now

Participating in the intergenerational discussion groups helped me to realize 2.92 (0.90)
strengths in myself that I never knew existed or had forgotten about
I have a more negative view of college-aged adults after participating in the 1.45 (0.69)

intergenerational discussions
I feel as though I have become more knowledgeable about aging in general as aresult  3.27 (0.79)
of participating in the intergenerational discussion groups

Note. Response scale: 1 (strongly disagree), 2 (disagree), 3 (agree), and 4 (strongly agree)
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Table 8.3 Thematic codes for focus group responses

Thematic Code Examples Kappa

Interest in college-aged adults Interest in understanding college-aged 1.00
grandchildren; interest in working with a
student population

Opportunity for productive roles Productive role in retirement; lifelong 0.53
volunteerism

Share aging experience with students ~ Share experiences with aging with the 1.00
younger generation

Change in perspective Change view of college-aged adults; broaden  1.00

mind; exposure to new ideas
Receive advice from students/faculty ~ Generate ideas for coping with late adulthood  1.00

Understanding of generational/cohort Cohort differences in education, family life, 1.00
differences employment opportunities, technology, etc.
Increased knowledge/interest in study ~ New ideas about aging; increased knowledge  1.00
of aging of aging/aging process; beliefs on
controversial issues
Ability to compromise Ability to compromise; clearly articulate and ~ 1.00

explain point of view

Focus Group Findings. The focus group session was audio recorded and then tran-
scribed to categorize responses and identify transcendent themes. The first author
identified thematic codes. Then, the second author independently coded the tran-
scribed responses using the identified thematic codes. Table 8.3 provides the inter-
rater reliabilities and a description for each code. In addition to the specific codes,
we also discuss a number of transcendent themes that emerged.

Motivation for participating emerged as one obvious theme. One primary motive
for attending the groups involved an interest in college-aged adults, including the
desire to better understand one’s own college-aged grandchildren. A second motive
focused on the opportunity for productive and meaningful roles in retirement or in
response to lifelong volunteerism. As one guest who participated with her husband
explained, We’ve always been involved in volunteer work, even more so since we
retired. There was also consensus among the guests that it was important to give
college-aged adults hands on experience with older people. Everyone endorsed the
idea that participating in the intergenerational discussion groups made them feel as
if they were giving back to the younger generation. Specifically, they all emphasized
the importance of helping today’s students understand differences between genera-
tions, such as how things have changed from when they themselves were in young
adulthood, especially in terms of career opportunities and expectations for family
life. These observations are consistent with prior survey findings where adults aged
44-79 expressed a deep interest in volunteering as mentors or tutors to young
people (Moore, 2008).

A second theme had to do with the older guests’ positive perceptions of the expe-
rience. They unanimously said that they would encourage other people their age to
participate in the intergenerational discussion groups. They expressed that volun-
teering for the intergenerational discussion groups gave them an opportunity to
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share the aging experience with students and to change their own perspectives by
changing their view of college-aged students and broadening their mind. The majority
agreed that by participating in the discussion groups, they realized that college-aged
students are motivated, prepared, and genuinely interested in trying to relate to older
adults. As one female said, You hear so much about the younger generation, and
I don’t think we have anything to worry about if these young people are an example
of what to look forward to. Her spouse (also a guest) added, We thoroughly enjoyed
it. Really it was, as [she] indicated, very enlightening, that these children, these
young people were so sensitive to the needs of the aged and to their family matters
over the years.

The older guests also mentioned they would encourage others to participate to
receive advice from students and faculty. For example, one 70-year-old female said,
1 got a lot of good ideas about coping with my senior years. The students helped me
adjust to that, and I learned a lot from them, just listening to them. As noted earlier,
like these focus group participants, the majority of older adult learners appear to be
motivated by expressive goals that emphasize learning and knowledge for its own
sake (Kim & Merriam, 2004; Leung et al., 2005).

A third theme concerned social and cognitive benefits derived from the experi-
ence. The older guests unanimously agreed that participating in the groups helped
to keep them mentally sharp by requiring them to think. Despite their already posi-
tive attitudes toward aging, many believed that participating in the groups increased
their knowledge and interest in gerontology by offering new ideas about aging,
increasing their knowledge of the aging process, and encouraging them to explore
their beliefs on controversial issues, such as radical life extension. After participat-
ing in the groups, one male shared, Reading the resource material given to us on the
subject matter opened some doors. If I came across a subject in a paper or maga-
zine on the subject, then I was more interested in reading it to get a different opin-
ion. Another social benefit mentioned was that participating in the groups helped
with the ability to compromise, particularly when the groups were required to reach
some kind of consensus on a controversial issue. A female guest noted, I think when
you had to make a choice either for or against the program, it took compromise, and
you had to explain your point of view. Sometimes it meant changing someone’s
mind, and I think it was good for the students and the seniors.

Although not deliberately included as part of the focus group interview protocol,
several transcending themes also emerged that are particularly noteworthy because
they reinforce several of the key findings and recommendations found in the litera-
ture on older volunteers. One transcending theme echoed by the majority of partici-
pants was how their involvement was associated with the close ties they had to the
university. With very few exceptions, most indicated that they had children or grand-
children who had graduated from or were currently enrolled at the university. One
male guest explained that, Generations have gone through as a result of the University
being here. Two sons have graduated from here, three daughters-in-law, and three
grandchildren; they paid our dues. The discussions further revealed that the guests
sought additional ways to remain actively involved with the University community.
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A female guest said, I'm scheduled to take a trip to Ireland this August with the
[University] group, and I'm delighted to be going. Although not mentioned during
the focus group, many of the guests had been former students or faculty themselves
at the University.

These findings are very much in line with the literature on volunteerism where it
has been reported that volunteering often serves as a way to maintain connectedness
to organizations that have been important to one either currently or in the past.
In fact, it is claimed that the biggest single inducement to volunteer is being asked
by someone with whom one has an established relationship such that volunteering
becomes an extension of one’s family, work, and social life, rather than something
apart from it (Public Health, 2004). In this regard, colleges and universities may
serve as an ideal site for older volunteers who wish to remain connected to the edu-
cational institution that has provided a vast reservoir of happy memories and friends
(Bradley, 1999). For example, one male guest graduated from the University as a
young man and remained active with its Alumni Organization for over 50 years
until his recent death.

Another transcending theme was that most of the guests had heard about the
groups via the local newspaper or through friends who were already participating.
For example, one male guest explained that We heard from a friend of ours that was
in the first session, and he was very enthused, so we joined, and we’re very happy
that we did.

Although this finding is not particularly striking by itself, it does speak to the
general observation that older adults do not volunteer more frequently simply
because they have not been asked to do so. For example, Moore (2008) reported
survey findings of 1,000 Americans aged 44—79 where almost half of the respon-
dents said there was a lack of available information about volunteer opportunities,
and 68% of those who did not volunteer in the past year said they had not been
invited to do so. These findings, along with the high interest in the program, imply
that more older adults would assume volunteer roles if they were simply asked to
do so.

It was also clear from the focus group that although our participants had positive
attitudes toward aging, many of them still felt that they had encountered ageism in
one form or another in the real world. As one 81-year-old female proclaimed, If
you're a professional person, you don’t walk around saying I'm 80. You keep your
mouth shut because the stereotype takes over and you're dead in the water. An older
male summed it up by saying, I had a doctor’s appointment last evening and this
nurse is beyond a teenager, and whenever she sees me she says, “Hi Sweetie, how
you doing?” That really bugs an older person to be treated that way. It’s almost like
we’re childish and we need to be fed.

These comments took on further significance as the guests went on to mention
their belief that interacting with them was a step toward changing students’ attitudes
toward aging. As one guest said, I think we’ve educated them about what being old
means. It doesn’t mean put them on a shelf, no, they are still functioning people, said
one 70-year-old woman. In fact, another transcending theme was that the guests felt
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that the students would benefit from increased exposure to the older adults. Not only
are these findings consistent with the fundamental goal of gerontology education to
reduce ageism among students (Hulicka, 1979), they also reinforce the belief that
volunteerism by older adults can be a significant way to replace the negative image
of the frail, dependent elder with a view that emphasizes the value of elders and the
meaning and purpose of one’s later years (Public Health, 2004).

Evaluating Outcomes from the Student Perspective

Methods

Procedure and measures. We also used multiple methods to evaluate the outcomes
for the students. These assessments were collected over multiple semesters from
varying groups of students. First, we assessed the students’ perceived benefits of
participating in the intergenerational discussion groups using a self-report question-
naire. Participants answered a series of close-ended items using a 5-point response
scale that ranged from 1 (strongly disagree) to 5 (strongly agree). Example items
included: My understanding of others has increased and I would encourage others
my age to participate. Students also provided open-ended responses evaluating
what they liked best about participating in the groups, what they disliked, and what
they felt could be improved in the future. The open-ended responses were then
reviewed to identify the three most common responses to each question.

We also conducted a separate study to examine whether participating in the
intergenerational discussion groups changed undergraduate students’ ageist atti-
tudes toward aging. The students who participated in the discussion group during
one semester (n=40) were compared to a control group of undergraduate students
from another introductory gerontology course during the same semester that did
not include the intergenerational discussion groups (n=37). Although different
instructors taught each course, both groups of students were exposed to similar
subject matter regarding key concepts, including age-related changes in biological
systems, social relationships, social roles (e.g., retirement), cognitive abilities, and
health and well-being as well as the implications of the aging of the population.
The main difference between the groups was that one group also participated in
intergenerational discussion groups as part of the course curriculum and the other
group did not.

At the beginning of the semester and again at the end of the semester, both groups
completed the Fraboni Scale of Ageism (FSA; Fraboni, Saltstone, & Hughes, 1990).
The FSA assesses three components of ageism: (a) antilocution (i.e., expressions of
antagonism, antipathy based on misconceptions, misinformation, and/or myths
about elderly people); (b) discrimination (i.e., active prejudice regarding political
rights, segregation, and intervention into the activities of the elderly); and (c) avoid-
ance (i.e., respondent’s withdrawal from social contact with the elderly).
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Results: Students’ Perspective

Self-Report Questionnaire Findings. The results from the students’ self-report
questionnaires indicated that nearly all of the students said they would encourage
other people their age to participate (91.7%). The majority of students also believed
that participating in the groups increased their understanding of others (84.8%) and
helped them to grow as a person (61.1%).

Students’ open-ended responses revealed that the single thing that the majority
(66%) of the students liked best about the intergenerational discussion groups was
the ability to interact with the older adults. This finding further supports the value of
providing students with opportunities to interact meaningfully with older adults
(Anderson-Hanley, 1999; Lohman et al., 2003). Students also indicated that they
enjoyed hearing the views of others/meeting new people (37%) and the interesting
topics/discussions (~7%). There was very little that the students did not like about
participating in the intergenerational discussion groups. In fact, nearly 20% of stu-
dents said there was nothing they disliked about the groups. About 25% of students
disliked that there was not enough time for lengthier discussions. Similarly, 35% of
students thought that the groups could be improved with more sessions and longer
lasting sessions. This same suggestion was also offered by the older adult guests,
suggesting that both generations valued the groups so much that they would appre-
ciate more time for the discussions.

Findings for the Ageism Measure. We examined statistically how attitudinal ageism
scores changed from the beginning of the semester to the end of the semester as well
as differences in ageism scores between the student groups that did and did not
participate in the intergenerational discussion groups. Unexpectedly, participating in
the intergenerational discussion groups did not appear to change students’ scores on
any of the ageism subscales. In other words, participating in the intergenerational
discussion groups did not significantly alter students’ ageist attitudes toward aging.

Implications and Future Directions

Overall, our findings revealed benefits of participating in the intergenerational
discussion groups for both generations. Both generations agreed that they would
encourage other people their age to participate in the groups. After participating in
the discussion groups, undergraduate students reported an increased understanding
of others and personal growth, and the older adult guests indicated that they held
more positive attitudes toward college-aged adults. In particular, the majority of
older adult guests volunteered because of their desire to better understand their
college-aged grandchildren. This increased the understanding that is likely to have
implications for individuals, families, and society by improving the quality of inter-
generational relationships (e.g., grandparent-grandchild relationships) and increasing
support and advocacy for public policies for the aged and the younger generation
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alike (Hulicka, 1979). Taken together, our findings imply that both generations
perceived participating in these intergenerational discussion groups to be a worth-
while educational experience.

Unexpectedly, our findings did not provide support for incorporating these inter-
generational discussion groups into college courses as a strategy for improving
college-aged adults’ attitudes toward aging per se. Participating in the intergenera-
tional discussion groups may not have significantly changed students’ attitudes
toward aging because their scores on the ageism measure were relatively low at the
beginning of the semester, and so there was little room for improvement. On the
other hand, our quantitative and qualitative results clearly suggested that the stu-
dents appreciated the opportunity to interact with the older adults. This provides
further support for the value of incorporating meaningful social interactions between
older adults and students into undergraduate gerontology courses (Anderson-
Hanley, 1999; Lohman et al., 2003).

Participating in the intergenerational discussion groups also offered the older
adult guests a chance to share their experiences with the younger generation. This
desire is consistent with prior research that suggests older adults express deep inter-
est in volunteer opportunities that offer them the chance to mentor younger indi-
viduals (Moore, 2008). These intergenerational discussion groups offered the older
adults an experience that combines elements of volunteerism with opportunities for
lifelong learning. These groups are unique from other service-learning opportuni-
ties because they bring the older adult guests into the university classroom to learn
alongside the undergraduate students. Both generations had equal status within the
groups, providing a means for them to learn from each other (Stanberry & Azria-
Evans, 2001). In particular, the older adult guests felt that they helped the students
understand generational differences in education, career opportunities, and family
life. At the same time, however, the older adult guests believed that they also learned
a great deal from the undergraduate students.

Consistent with prior research on volunteering and lifelong learning, the older
adult guests unanimously endorsed the idea that participating in the intergenera-
tional discussion groups helped to keep them mentally sharp. Countless studies
emphasize the importance of engaging in cognitively stimulating activities as a key
tosuccessful aging (e.g., Hultsch, Hertzog, Small, & Dixon, 1999; Jung, Gruenewald,
Seeman, & Sarkisian, 2010; Schooler, & Mulatu, 2001). Our findings suggest that
participating in these intergenerational discussion groups may represent a strategy
for maintaining cognitive functioning in late life. Specifically, participation in the
groups encouraged the older adults to pursue cognitively stimulating activities, such
as reading articles, engaging in lively discussions, and defending their positions on
controversial topics.

The older adults also revealed during the focus group that they believed that par-
ticipating in the groups helped to increase their knowledge and interest in the study
of aging. Indeed, older adults are often motivated to volunteer in order to expand
their knowledge (Guterbock & Fries, 1997). To this end, it was clear that the older
adult guests used the knowledge acquired in class to help them evaluate the quality
of the information on aging they encountered in newspapers and magazines. In other
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words, there was qualitative evidence suggesting that the older adults used their
experience as a means of becoming more informed consumers of research on aging.

The quantitative results also showed that the majority of older adults perceived
other benefits to participating in the groups, including effects on their self-image,
self-confidence, and attitudes toward their own aging. It is important to point out
that these social and cognitive benefits were perceived as a result of participating
only a few hours each month. Thus, the present findings are consistent with prior
research suggesting that older adults can benefit from just a small amount of volun-
teering without having to make a labor or time intensive commitment (Rozario &
Tang, 2003). It has been reported, for example that benefits can be obtained with a
small amount of volunteering, even as little as 3 h per month (Morrow-Howell,
Hinterlong, Rozario, & Tang, 2003; Musick & Wilson, 2003).

It has also been noted in the literature that older adults who volunteer too many
hours may experience role strain that limits the positive benefits of volunteering (Lum
& Lightfoot, 2005). Since such strain is most likely to occur among very old adults, it
is noteworthy that many of the older guests in our intergenerational groups were
in their late 80s and early 90s. In fact, several of them attended repeatedly despite
considerable health limitations such as broken limbs, mobility difficulties, and respi-
ratory problems requiring a portable oxygen tank. Thus, the discussion groups
exemplify a much needed type of volunteerism that even very old and frail individuals
can meaningfully participate in (Bradley, 1999; Guterbock & Fries, 1997).

Finding new ways, such as the intergenerational discussion groups, to involve
frail older adults with volunteering is significant because numerous studies suggest
that rates of both volunteerism and lifelong learning drop off after age 75 due to
chronic health conditions that limit older adults’ capacity to participate in such
activities (Bradley, 1999; Guterbock & Fries, 1997). Still, research consistently
shows that volunteering and lifelong learning benefits health and well-being, par-
ticularly at older ages (Greenfield & Marks, 2004; Hinterlong & Williamson, 2006;
Lum & Lightfoot, 2005; Rozario & Tang, 2003; Van Willigen, 2000).

Intergenerational discussion groups also provide an opportunity for older adults
to engage in lifelong learning beyond enrolling in noncredit college-level courses.
The type of learning activity described here offers a self-structured experience
characterized by less evaluation and less potential for failure than more traditional
classroom experiences. As stated earlier, participation in the intergenerational
discussion groups involved a relatively small time commitment that seemed to be
manageable for our older adult guests.

Limitations

It is important, to acknowledge the potential limitations of our approach. The current
findings are based on a relatively small sample of older adult guests. Further, research
on both volunteerism and lifelong learning in later adulthood are biased toward
highly educated, healthy, young old adults (Bradley, 1999; Guterbock & Fries, 1997;
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Kim & Merriam, 2004). The current study also included primarily well-educated
older adults, although we did have more diversity in terms of age and health status.

We also failed to examine potential physical health benefits of participating in the
intergenerational discussion groups even though numerous past studies have repeat-
edly shown volunteering by older adults to be related to reduced mortality, increased
physical function, increased levels of self-rated health, muscular strength, reduced
depression, and reduced pain (see for review, Lum & Lightfoot, 2005; Tang, Choi, &
Morrow-Howell, 2010). However, this particular limitation within our work is some-
what diminished by the recent conclusion that it is actually the social integration and
meaningful engagement aspects of volunteer activity that best explain the positive
health effects found among older volunteers (Tang et al., 2010).

It is also noteworthy that the benefits of the intergenerational discussion group
activity do not end with those identified above for the student and older guest
participants. For example, although guests’ exposure to any particular group of
students ends when the semester is over, many of the guests have developed on
ongoing relationship with the instructor. Such interactions have involved email-
greetings sent by guests, newspaper articles and other materials related to course
content mailed to the instructor, and occasional updates from guests on their
significant life events (e.g., birthdays, great-grandchildren, vacation, and personal
illnesses). The benefits of the intergenerational discussion groups also extend to
the University by providing a concrete demonstration of its desire to engage with
and serve the larger community.

Lessons Learned

Still, our experiences with the discussion groups taught us a number of important
and unanticipated lessons. First, because the older adults proved to be accurate
judges of their own physical and cognitive ability to participate, there was no need
for a formal screening procedure. In fact, we would caution against using physical
health as a rigid inclusion criterion. For example, there were times when older
guests were unable to participate in a few sessions due to injuries (e.g., broken foot)
or unexpected illnesses. Rather than dropping out, these older adult guests returned
to the groups as soon as they were able. Additionally, some guests attended regularly
despite having substantial physical needs and limitations (e.g., portable oxygen
tank) that one might reasonably expect to restrict participation. Not only did these
experiences highlight the older adult guests’ commitment to the groups, they also
taught us the importance of being flexible and prepared for these issues to arise.
To compensate for unexpected health issues, we recruited more older adult guests
than needed to ensure there were always at least two older adults available for each
group.

As stated earlier, the majority of our older adult guests were highly educated and
had ties to the university. A second lesson is that less educated older adults are
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sometimes intimidated about attending college courses. For example, one female
guest without a college degree expressed concerns about her ability to participate.
The instructor encouraged her to attend the sessions, and she made meaningful
contributions and ultimately enjoyed the experience. Thus, it is important to delib-
erately reach out to those with lower levels of formal education.

We also discovered that both generations preferred to have the older adult guests
change discussion groups each week. Although this requires more effort on the part
of the instructor, it provides both generations with increased exposure to diverse
perspectives. We also found that some topics, particularly timely issues, such as
radical life extension, generated the liveliest discussions. Therefore, it is important
to be selective about the topics to most effectively stimulate discussion. Frequently,
the older adult guests would bring newspaper articles to class related to the discussion
topics. Instructors could make this spontaneous activity a more formal procedure to
encourage students and older adults to actively look for examples of gerontology in
the news to further inform the intergenerational discussions.

Both the students and the older adult guests also indicated that they would have
appreciated more discussion sessions throughout the semester. More frequent dis-
cussions would increase students’ exposure to the older adult guests, however,
more frequent sessions would also take time away from the more traditional lecture
format. Obviously, the instructor needs to establish a balance between traditional
instruction and the intergenerational activity that fits best with his/her goals for
the course.

There are a number of logistical considerations when it comes to implementing
these discussion groups in the college classroom. First, this activity is best suited for
amoderate class size (e.g., 50 students) to keep the groups manageable. This is impor-
tant because of the inevitable space constraints and time considerations. In order to
ensure the groups had privacy for their discussions, we made every effort to provide
each group with a semiprivate location within a campus building. This often meant
commandeering multiple classrooms and conference rooms for the intergenerational
discussion groups. We were able to do this because the course met in the evening
when there were fewer other classes in session. It may be more challenging to conduct
these groups during the day when numerous courses are competing for space.

Similarly, because the class met once a week for 2 h, we had time for the groups
to meet individually and then to come together for the plenary session. This approach
would certainly be more challenging to implement in a typical 50-min class session.
We were fortunate to have the optimal conditions for the intergenerational discus-
sion groups. Adjustments would need to be made to the format to accommodate a
different set of classroom conditions.

Finally, we realized that it is important to facilitate parking for the older adult
guests. Parking spaces are at a premium at most universities, yet we found that this
small issue made a great deal of difference for the older adult guests. Fortunately,
we were able to provide the older adult guests with permits for a nearby parking lot
to make it easier for them to attend the sessions. This alleviated some of the issues,
but even this arrangement presented challenges during periods of inclement weather
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and for older adults with mobility issues. In an ideal situation, the older adult guests
would be able to park as close to the building as possible.

In the future, we believe a similar approach could be adopted to develop other
intergenerational programs to serve underrepresented groups of older adults (e.g.,
lower socioeconomic status, those with chronic health conditions). For example, a
number of service-learning programs in colleges and universities involve teaching
older adults how to improve their health and well-being. We believe that even these
intergenerational programs focused on health promotion for older adults could be
framed in terms of the older adults serving as “mentors” for the college students. In
addition to the service being provided to older adults, such as exercise programs and
wellness training, the older adult participants are likely to provide the students with
new perspectives on aging.

In the same way, we believe these intergenerational discussion groups could also
be constructive for other disciplines outside of gerontology, particularly any context
where there may be different generational perspectives. For example, students in a
Political Science or Sociology course are likely to benefit from considering not only
their own views, but also the views of another generation of adults.

Summary and Conclusions

In conclusion, these intergenerational discussion groups bring together components
of volunteerism and lifelong learning to mutually benefit two generations, college-
aged students and older adult guests. Opportunities, such as these intergenerational
discussion groups, simultaneously satisfy the preferences and desires of both gen-
erations by providing older adults with the opportunity to mentor young people
(Moore, 2008) and enabling undergraduate students to interact with older adults in
meaningful ways (Anderson-Hanley, 1999; Lohman et al., 2003). All members had
equal status within the groups, and participating improved students’ understanding
of others and older adults’ perceptions of college-aged young adults.

The older adult guests, however, also perceived a host of other social and cogni-
tive benefits, where they believed that participating in the groups helped keep them
mentally sharp, made them feel more knowledgeable about aging, and allowed them
to give back in a meaningful way to the younger generation. These benefits were
perceived by bringing community-dwelling older adults into the university class-
room for only a few hours each month. Often older adults do not volunteer because
they are not invited (Moore, 2008). In the current program, not only were they
invited to participate, but they were actively recruited because of the unique per-
spective they could bring to the experience. Our findings remind us of the value of
taking advantage of enduring ties between communities and universities forged
through the generations. Finally, the overall benefits of the intergenerational discus-
sion groups were summed up best by one of our male respondents, I would say if
you don’t want to change and grow and be challenged, then stay away. You’ll have
all of those things.
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Chapter 9
A Practical Guide to Senior Odyssey

Elizabeth A.L. Stine-Morrow and Jeanine M. Parisi

Abstract This chapter describes Senior Odyssey, a program of activity engagement
which offers opportunities for intellectual challenge in a social context. Core elements
include ill-defined problem-solving, team-based collaboration, competition, and play.
We provide the history of the Senior Odyssey, a description of program logistics, and
an overview of outcomes.

Introduction

Much has been written in recent years about the swift change in global demo-
graphics over the last century. While 100 years ago, it was a relatively rare occur-
rence to encounter an adult past the age of 65, the number of older adults will soon
outnumber children for the first time in history (e.g., Kinsellla & He, 2009). We are
getting older, with some recent projections suggesting that individuals born in
developed countries in the twenty-first century will be as likely as not to reach
their 100th birthday (Christensen, Doblhammer, Rau, & Vaupel, 2009). Old age is
young!

Cultural and social models that define the sorts of activities and roles that are
available to individuals during the first half of the life span are well articulated
(e.g., education, work roles, parenting, civic leadership), but we are still learning
how to be old. First, few social institutions are now in place that offer meaningful

E.A.L. Stine-Morrow (D<)

Psychology, and the Beckman Institute, University of Illinois at
Urbana-Champaign, Champaign, IL, USA

e-mail: eals @illinois.edu

PE. Hartman-Stein and A. La Rue (eds.), Enhancing Cognitive Fitness in Adults: 155
A Guide to the Use and Development of Community-Based Programs,
DOI 10.1007/978-1-4419-0636-6_9, © Springer Science+Business Media, LLC 2011



156 E.A.L. Stine-Morrow and J.M. Parisi

roles later in life, particularly those that engage cognitive and intellectual capacities
in a significant way (Riley & Riley, 2000). To the extent that mind, brain, and
behavior are sculpted through the life span through the activities to which we allo-
cate our time and effort (Hertzog, Kramer, Wilson, & Lindenberger, 2008; Kramer
& Willis, 2002; Li, 2003), the dearth of such roles create a cultural context that
would not be expected to normatively engender lifelong cognitive vitality. Second,
to some extent we learn how to be old from those who have grown old before us,
and limitations in health care and medicine for older cohorts may provide successive
generations with more limited conceptions of different forms of successful aging.
In fact, there is some evidence that those who have been exposed in youth to older
adults with more vitality age better themselves (Langer, 1997). Not surprisingly,
there is a rich history and literature on cognitive interventions for older adults
(Stine-Morrow & Basak, 2011; Willis, 2001). The chapters in this volume attest to
the broad-based efforts to craft a new vision of what adulthood can look like if we
live longer and embrace the challenge of living every day of every year to maxi-
mum potential.

The Senior Odyssey project is one model for social and intellectual engagement.
The general idea for the program was derived from longitudinal findings from
Schooler and colleagues (Schooler & Mulatu, 2001; Schooler, Mulatu, & Oates,
1999, 2004) showing a relationship between what they called “substantive com-
plexity” of activities and mental flexibility. For example, these researchers observed
that adults involved in complex work of the sort that demanded self-direction and
frequent decisions in the face of uncertainty (e.g., lawyers who develop arguments
for innocence or guilt in the face of ambiguous evidence; teachers who must develop
lesson plans and actively engage students in learning activities) fare better in cer-
tain cognitive tests relative to adults who work in routinized jobs that required
repetition of activities in predictable circumstances. They also noted an advantage
for individuals who engaged in complex leisure activities (see also Verghese et al.,
2003). They argued that the habitual engagement in environments that require an
individual to consider situations from different perspectives, and take multiple
viewpoints into account in making decisions and taking action, was a form of men-
tal exercise integrated into the fabric of everyday life that enhanced mental ability.
In the Senior Odyssey program, participants are thrown into what is designed to be
a substantively complex environment, which also happens to be a lot of fun. At the
same time, Senior Odyssey is also a research venue to test the hypothesis that such
engagement can act as a form of cognitive enhancement, even though it does not
involve explicit training in any of the cognitive abilities tested (Willis et al., 2006).
In subsequent pages, we provide an introduction to the history of the Senior
Odyssey, a description of program logistics, and an overview of outcomes. Our
intent is to present this in sufficient detail to enable program coordinators and indi-
viduals working with community groups to create a program in their own
communities.
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A Short History of the Senior Odyssey

The story of Senior Odyssey begins with Odyssey of the Mind (OOTM; www.odys-
seyofthemind.org). OOTM was started over 30 years ago as an enrichment activity
for children and young adults enrolled in educational programs. It is now a large
international program (e.g., the 2010 World Finals tournament, a high-level competi-
tion for top performers from state tournaments and national tournaments outside
the US, hosted over 5,000 students from 24 countries). OOTM was founded on
the assumption that classroom instruction often involves skill training and knowl-
edge acquisition in highly constrained contexts that may not always encourage stu-
dents to creatively apply what they have learned in novel situations. The idea was to
present students with “ill-defined” problems, for which there was no one perfect
solution, but rather a range of solutions that could be developed with different types
of personal resources. Thus, rather than the traditional teach—test rhythm, in which
the students’ goal is to learn what the teacher has to teach, the program encourages
self-reliance in conceptualizing what the problem is and how to solve it.

OOTM teams (which fall into age-graded divisions ranging from primary grades
through university level) are formed in the fall and work together through the aca-
demic year to prepare for tournament competition in the spring. So at its core,
OOTM is a collaborative activity in which teams prepare themselves to face a series
of challenges in the context of a community who values their performance. There
are two components for the spring tournaments. Each team prepares a solution to a
selected “long-term problem,” and also practices working as a group to solve novel
“spontaneous problems.”

Long-term problems are relatively complex open-ended challenges that require
cycles of reflection, attempts at implementation, evaluation, and revision. Each year,
the OOTM staff develop a new set of long-term problems that form the basis for
team activity through the year. The particulars of the problems are different each
year but they are always of five different types: classics and history, vehicle design,
science and technology, civil engineering, and humorous performance. For exam-
ple, in the civil engineering problem, teams build structures of balsa wood and glue
within certain parameters designed so as to maximize the weight it will bear, but in
one year a constraint of the problem might be that the structure has to span a dis-
tance, and in another year a constraint might be that the structure has to withstand
an impact; the classics problem generally involves elaborating on or retelling a clas-
sic tale or historical event (e.g., invent an explanation for how the Egyptian wonders
came to be, or create a story involving inspiration by the Muses, one of whom is
original and was not among those from classic Greek mythology). These long-term
problems can be characterized in terms of the “spirit of the problem,” the most
important elements central to the problem, as well as more minor constraints that
contribute to the multidimensional complexity of the problem (e.g., the inclusion of
certain original artifacts that have to be created by the team, or a specific challenge
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that one character will have to face). Tournament competition of the long-term
problem requires the presentation of the solution in an 8-min theatrical performance
including sets, props, and costumes developed by the team. These performances are
scored by trained judges who assign points for innovation according to a detailed
rubric, with multiple judges scoring to assure good reliability.

Thus, participants are presented with a goal that may be effectively achieved in
an infinite number of ways by people of widely varying abilities. Indeed, most
OOTM problems can be solved by both third graders and by college students — and
as we will describe, older adults. Individuals at different stages of development
bring different skills to bear, and the nature of the solutions will vary by division, but
the important point is that all age groups can solve the problem in some way. The flip
side is that there is no perfect solution, so that any solution is, by its nature, subject
to revision. Preparing a solution for tournament competition exercises multiple cog-
nitive abilities in a socially meaningful context. Along the way, alternative solutions
must be developed (divergent thinking) and evaluated (reasoning); a plan must be
developed for how the work will be accomplished and tasks must be coordinated
(executive functioning, prospective memory); sets, costumes, and structures must
be built (visual-spatial processing); a short script must be written (language pro-
cessing) and learned for performance (memory).

In contrast to the generate-test-revise process engendered by long-term prob-
lems, spontaneous problems encourage the fluent generation of, as the name implies,
spontaneous ideas (“thinking on your feet”). They may be verbal (e.g., “name a
type of water,” with more points awarded for creative responses like “water lily” or
“water color,” in contrast to common responses like “tap water”; given a starting
sentence, each team member generates a sentence that continues the story so that it
is coherent and resolves a mystery, a game called “The Exquisite Corpse”); hands-
on (e.g., given a mailing label, six straws, a piece of paper, and a rubber band,
protect a light bulb so that it can be tossed without breaking); or verbal/hands-on
(e.g., given a pair of chopsticks, suggest a novel use and enact; given a pile of
marshmallows and toothpicks, the first member will create something and describe
it and on each successive turn it is altered and described by adding either a tooth-
pick or a marshmallow). These activities encourage fast-paced generation of ideas
(divergent thinking, verbal and ideational fluency) in a collaborative context in
which participants often have to consider and build on what others in the group
have done (working memory). Thus, inherent in this program is not only the exer-
cise of basic cognitive processes but also decision-making, creativity, evaluation of
ideas, competition, and engagement in a community in which effective performance
is rewarded and honored. As an established program, OOTM occurs within a well-
structured social system so that roles and expectations are well defined and trans-
mitted across generations of participants. The idea for OOTM as a cognitive
intervention began to germinate in the Cognitive Aging Lab at the University of
New Hampshire, where I (the first author) was on the faculty. Research volunteers
from the community, who were asked to perform fairly routine cognitive lab tasks
(e.g., speeded judgments, list and text memory), would often enthusiastically return
to do other experiments, telling us that the sessions were fun and that they thought
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that the activities helped to keep them mentally sharp. At the same time, I was
learning about OOTM as a coach for my son’s middle school OOTM balsa wood
team, and it struck me as odd that (as evidenced by my chauffeuring duties and the
mess in my dining room) my son had so many opportunities for involvement in
activities, but that our lab volunteers were resorting to pattern comparison and sen-
tence span tasks as forms of mental exercise! Life was otherwise busy, so the idea
of OOTM as a cognitive enrichment program for older adults had to be tucked
away for another day.

There were a number of factors that led to pulling this idea out after my arrival
at University of Illinois. First, there was expanding concern in the psychological
literature with the question of whether engagement in mental exercise could actually
alter cognitive capacity, or alternatively, whether it was simply a consequence of
maintained ability (Hultsch, Hertzog, Small, & Dixon, 1999). In spite of the very
strong (and probably adaptive) belief in popular culture that “using it” will keep one
from “losing it” (Chabris & Simons, 2010), and the utmost urgency of the issue
(Hertzog, et al., 2008; Stine-Morrow & Basak, 2011), empirical evidence for this
notion is strikingly thin. Also in the air was the “structural lag” idea from sociology
(Riley & Riley, 1994, 2000) that meaningful and appropriate roles for later adult-
hood were lagging behind the swift change in the demographic profile toward an
older society. In a nutshell, the argument is that social institutions are traditionally
built on the assumption that education is afforded in youth, work is expected from
young to middle age, and leisure (retirement) is available in old age (collectively, an
“age-segregated” social structure); longer life (and working) spans imply that the
frontloading of education to early in the life span is no longer tenable (e.g., it is
impossible to be educated for a job 30-50 years hence). Of course, if educational
activities are normatively unavailable in later life and mental exercise can maintain
and/or augment cognitive capacities, the implication is that structural lag may be a
contributor to age-related declines in certain abilities in late life. Thus, “age-
integration,” in which meaningful roles that afford cognitive stimulation through
the life span, may have broad-based potential to offset cognitive declines with aging
that are often assumed to be largely grounded in biology. Ultimately, this is an
empirical question, and so Senior Odyssey was developed quite deliberately as a
cognitive intervention piggybacked onto OOTM so as to be embedded within
existing social structures.

In fact, senior teams have participated in OOTM over the years, presenting their
solutions noncompetitively at World Finals (e.g., the OOTM in Maine has organized
senior teams through a community college course and sent teams to World Finals
from time to time). What is unique about the Senior Odyssey project in Illinois is its
dual function as (a) a venue for authentic participation in an intellectually challeng-
ing program that is not traditional for older adults, and as (b) a research project in
which effects on cognition are measured.

As noted earlier, the more specific theory behind Odyssey as a cognitive inter-
vention was that it offered a very nice operational paradigm for Schooler’s notion of
engagement in a “substantively complex environment.” Participants are randomly
assigned to participate in Odyssey or a nonengagement control, and administered a
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comprehensive cognitive battery at pretest and posttest. Consistent with the requirements
of a complex environment (e.g., diverse stimuli, multiple decisions, ill-defined
problems), we adopted the long-term problems from the existing program, taking
them right off the OOTM shelf, and carefully orchestrated the types and administra-
tion of spontaneous problems so that they would provide mental exercise of a range
of cognitive abilities. Working in a university context afforded the opportunity to
involve undergraduate students as coaches. To standardize activities somewhat
across teams, we created PowerPoint presentations that would provide coaches with
a structure for weekly meetings and ensure that the quality of the visual presentation
(e.g., large print) was appropriate for seniors.

Developing the Senior Odyssey

The Senior Odyssey program at Illinois was developed incrementally, incorporating
both quantitative and qualitative assessments at each stage. This approach allowed
us to evaluate feasibility of the program, the appropriateness of the problems chosen
with an older age group, and the integration of authentic programming and con-
trolled research; and to make revisions as needed (Stine-Morrow, Parisi, Morrow,
Greene, & Park, 2007). Pilot activities included first conducting single 2-h sessions
of spontaneous problems with small numbers of participants, and then a small scale
4-week spontaneous program with four groups administered brief pretest and post-
test assessments of cognition (processing speed, working memory, inductive rea-
soning, visual-spatial processing, divergent thinking). All of these sessions were
conducted by the second author, so that we started slowly with a very hands-on
approach allowing us to think through logistics. Having established proof of con-
cept, we then moved to the field experiment with small grant funding from the
National Institute on Aging. During this period (two program years, 2004—2005 and
2005-2006), we registered our teams with the national organization and took advan-
tage of OOTM resources for program materials and coaches’ training. We recruited
undergraduates to coach the teams and selected them in part based on an audition,
in which they role-played presenting a couple of spontaneous problems to a group
of unruly participants (role-played by lab staff). We developed our program to be in
synch with the national program and enjoyed close collaboration with the state
organization. At the end of each season, we hosted a local Senior Odyssey tourna-
ment in the community (one in a park district community center and another in a
local school), and trained judges from the state organization scored long-term and
spontaneous performances at the Senior Odyssey tournaments, based on the same
criteria used in other OOTM tournaments running concurrently elsewhere, and
prizes were awarded in closing ceremonies. Each tournament was an event with
food, silly hats, and other customs of the traditional program (e.g., the award of a
safety pin with one bolt for every year attended), and was well attended by family
and friends of the participants. At the beginning of the season, participants were
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randomized to Odyssey or a retest control, so that Odyssey participants were
compared with controls on change in cognitive performance.

After a 1-year hiatus, we continued on a larger scale, both in terms of the scien-
tific aims (e.g., an additional comparison group, expanded cognitive and disposi-
tional battery, activity logs to monitor weekly engagement in program activities)
and the size and complexity of the program. Currently, the program is more
embedded in the community, with project space conveniently located in a local
shopping mall, where groups hold their weekly meetings, store materials, and gather
for other program activities. Participants are required to engage in some form of
Odyssey activity for at least 10 h per week aside from regular 90-min meetings
(including a wide range of choice in games, selected by our research team based on
a task analysis of exercising particular cognitive components). Participants keep
point trackers for their activities and receive prizes for completion of program activ-
ities (e.g., mugs, totebags, pins with the Senior Odyssey logo).

Each year, participants are randomly assigned to the Odyssey program, a training
control, or to a waitlist. Once assigned to the program, participants are invited to
return to the program in subsequent years as alums who are integrated into teams of
novices; alums become an important part of program context as experts who know
the explicit rules (e.g., different types of problems, how points are scored, no out-
side assistance) and have tacit knowledge (e.g., strategies for brainstorming or
adhering to cost limits). (At this point, participants are no longer in the experimental
group but become part of the intervention.)

Each year, we have received an invitation to compete in the Illinois state tourna-
ment (in fact, there is currently an open invitation for any senior team to present at
World Finals). We have had a couple of teams elect to do this, both of whom were
keen to see how they scored in this competition. Traditional school teams carry the
names of their educational institutions into the competition. Part of the culture of
the Senior Odyssey teams has been the custom of coming up with their own names;
some of our favorites include the Sea-Nior Odd-ta-See Players, who presented a
humorous performance in 2005 on a nautical theme, and the Balsa Buster team in
2008. A particular success story was the Shockin’ Seniors team, a 2009 balsa wood
team. The balsa problem that year included the constraint that the structure had to
withstand shockwaves created by weights dropping onto the structure at particular
points during the test. Prior to the Senior Odyssey competition in Champaign, the
team travelled to Belleville, IL, for the State Tournament to compete as a Division
4 (college-level) team from University of Illinois. Their structure held over 700 Ib
and they received the coveted OMer Award for exceptional creativity (no, there
were no retired engineers on the team). From there, they went to World Finals at
Towa State. Much to their horror (when they were announced, it meant that they had
to walk from the high bleachers down to the tiny little stage on the arena floor to
receive their trophy), they won third place, beating out two college teams. Their
structure actually did not hold nearly the amount of weight it did at state (drier
wood? faulty joint?), but their spontaneous score was at the top in this university
level division (Figs. 9.1 and 9.2).



Fig. 9.1 The Shockin’ Senior team performs their long-term problem (Shockwave) at the Illinois
State Tournament in Belleville, IL, in 2009. The balsa structure is placed around a pipe running
through the middle of the crusher, and the crusher board (weighing 9 1b) is placed on top of it.
Weights are then laid over the pipe onto the crusher board until the structure breaks. Shockwaves
were created by placing two boards of specified widths (just visible in the lower right corner) on
top of a weight, laying another weight on the board, and then removing the boards suddenly
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Fig. 9.2 The Shockin’ Seniors received the third place trophy for the Division IV balsa problem. Team
members are Bob Lewis, Charlene McQueen, Steve Palmer, Helen Miron, Peggy Yeazel, and Ken
Schuele. In front is Joanne Rompel, not a team member, but Illinois OOTM Association Director
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An Evidence-Based Approach to Cognitive Optimization

Given the focus of this volume, we will not go into detail about the assessment of
outcomes or the evidence for beneficial effects of engagement in Odyssey activities;
we sketch out our findings briefly. Suffice it to say that there is a lot of snake oil out
there for consumers looking for ways to maintain cognitive health with age. In spite of
the intuitive appeal of the “use it or lose it” notion, empirical evidence to define
principles guiding how to allocate the precious hours of one’s days to as to optimize
cognitive potential is hard to find. By contrast, there are many suggestions in the
popular press that activities, such as doing crossword puzzles, learning a second
language, and/or generally being exposed to novel situations, will keep us sharp
(with one popular book going so far as to suggest alternating the hand with which
one brushes teeth, and taking a shower with one’s eyes closed as cognitive interven-
tions). Ever mindful that Senior Odyssey has the potential to become another band-
wagon, we have tightly interwoven empirical assessment of its effects on cognition
and other psychological functions with the development of an authentic community-
based program. Findings from our 2-year pilot suggested that, relative to the control
group, Odyssey participants showed modest increases in processing speed, induc-
tive reasoning, and divergent thinking, as well as in a composite measure of fluid
ability. Odyssey participants as a group did not show differential increase in predis-
positions toward intellectual activity, but change in the fluid composite in this group
was correlated with change in both mindfulness and need for cognition (Stine-
Morrow, Parisi, Morrow, & Park, 2008). This is interesting since such dispositions
are predictive of cognition even controlling for their relationship with activity
(Parisi, Stine-Morrow, Noh, & Morrow, 2009).

Individual Experiences

Individual and group interviews have been conducted with Senior Odyssey partici-
pants, and with the undergraduate coaches in an attempt to understand how some
individuals view their experiences with the program (e.g., Parisi, Greene, Morrow,
& Stine-Morrow, 2007). Although participants often mention enjoying the cogni-
tive stimulation afforded by both spontaneous and long-term components of the
program, they seem to place equal (if not greater) value on the opportunity to main-
tain and expand social networks. For some, the program appeared to create a broader
support system in which team members helped each other through losses or adversi-
ties in life outside of the program. Those interviewed also talked about the social
interactions as providing a context for personal growth and development, in particu-
lar as helping to build confidence.

Coaches typically get to know their team members quite well over a season, and
occasionally bring us anecdotes of personal impact. For example, one coach told the
story of a participant who seemed to use the program as an anchor in a personally
difficult time: “[Alan] was a retired man with a wife and a 9-year old son. ... [He]
is a naturally curious and intelligent man. It was obvious that he enjoyed the ...
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puzzles and was very vocal with his guesses and reasoning. [At week 13 of the
program, Alan] was floored when his wife decided to divorce him and took their
child with her. The news took a very heavy toll on [him], and during the first couple
weeks ... he was noticeably more quiet and reserved. ... Even with all the commo-
tion ... in his personal life, [Alan] continued to come to the weekly Senior Odyssey
meetings. ... Throughout the weeks he had grown closer to the other participants.
Senior Odyssey was a time for him to momentarily forget about the troubles in his
personal life and have fun. He gradually became his normal self again, joking
around and voicing his answers and ideas. For Alan, Senior Odyssey has been a
very stable environment that allows him to be himself, have fun, and participate in
activities that are enjoyable to him” (Coach Observation).

Another participant had been forced into retirement some years before from a job
in which he had funneled much of his energy. With retirement, he had become
rather sedentary, plagued with joint and knee pain. His strained relationships with
his children were also a factor contributing to feelings of isolation. Throughout the
season, this participant was especially articulate about his enjoyment of the Odyssey
experience. His coach believed that the long-term problem “sparked [his] creative
and competitive drive.” The participant invested a lot of his energy into the compe-
tition, focusing less on his pain. He also developed strong ties with his team members.
During the season, he repaired relationships with his children and started babysitting
his grandchildren.

Some participants and coaches reflect on what they learn about individual abili-
ties, strengths, and weaknesses, and the importance of collaboration to success in
the final solution. For example, “[Ruth] had chosen the long-term problem so she
could be in the same group as her husband ... He was extremely into the problem
and had ideas as soon as the guidelines were given [but Ruth was not engaged by the
problem]. She then had her time to shine [with] the script... Once the group had
decided on a theme for their performance she went home and wrote an outline for
it. Then every week she would bring in a script that everyone had helped edit ....
She was very modest about her work and never thought she had done that much, but
she had written a great script and took in everyone’s input. ... She had found her
little niche in the problem and shined” (Coach Observation).

Of course, these are anecdotes about individual experiences that are certainly not
necessarily representative of the typical experience. We have selected these for pre-
sentation because they illustrate how meaningful the experience is for some people.

A Step-By-Step How-To Guide to Developing
a Senior Odyssey Program

An important practical advantage of this community-embedded approach to cogni-
tive intervention is that it piggybacks onto an existing system so that much of the
spadework of program development is done. Therefore, getting started is relatively
easy; we outline logistics based on our experience.
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1. Familiarize yourself with the details of Odyssey of the Mind (www.odys-
seyofthemind.org), and register with the national program. Take time to under-
stand what you are getting into. There is a small fee (currently, $135/year for a
community organization) for registering with the national OOTM program.
Your membership provides coaches training materials, access to coaches training
sessions, detailed descriptions of the long-term problems for the year, some
resources for spontaneous problems, and access to web-based resources for
problem clarifications.

2. Consider whether you should seek out sponsors. Odyssey does not have to be
expensive (the registration fee covers all the long-term problems and will
allow one team for each problem (5 teamsx7 members=35 individuals) to
compete at the state tournament; all long-term problems have cost limits so
garage-sale savvy is more important than cash on hand). However, depending
on the clients served by the program and the number of teams, some funding
for registration fees, recruitment costs, program materials, and venue fees
could be helpful. Odyssey does require a strong investment of human capital
(e.g., one coach for every seven team members), and it may be advantageous
to have a stipend (or payment for release time within an organization) to attract
and maintain the most talented coaches. Because our program is a research
project, we hired and trained university undergraduates to be coaches who
could implement a program in a standardized fashion; also because we are in
a university context, we were interested in the educational opportunity this
role afforded undergraduates. The traditional OOTM program most typically
runs on volunteers, which is certainly possible for the senior version. Also,
once the adult Odyssey program is established, experienced participants can
serve as coaches.

3. Cultivate connections with your local, regional, and/or state OOTM association.
These are great resources for training (coaches and judges) and for materials.
You might be surprised at the excitement you generate by saying you are orga-
nizing senior teams.

4. Start small and grow slowly as you develop your local coaching talent. Being a
good coach is an acquired skill. The main role of the coach is to lead the team
through selected problems and activities, without providing assistance in actu-
ally solving the problems. Instead, the coach acts as a “guide on the side,”
facilitating the group sessions, offering encouragement, and helping the team
prepare for competition. This requires a deep understanding of the program and
the development of skilled facilitation while promoting independence.

5. Recruit participants. Teams are typically composed of five to seven individuals.
Arranging for multiple teams probably means multiple long-term problems.
Again, starting small to gain confidence with program logistics before juggling
too many things is wise. At the same time, if you decide you want to host your
own tournament (see below), you will need at least two teams performing the
same long-term problem.

6. Set a regular schedule and keep the momentum going. Once you have your
team(s) in place, select a weekly time and location for meetings. Preparing the
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long-term problem takes both work time and incubation time. A reasonable
attempt will require a minimum of 14-20 weekly meetings (an hour or so each
is typical). Timed with the state tournaments in March, and allowing for weeks
off for holidays and bad weather, it is optimal for teams to start meeting in
September or October. Teams often prefer to meet more frequently when it gets
closer to the final tournament.

. Develop a pool of resources for spontaneous problems. Spontaneous problems

can be generated through online resources, including state OOTM websites, as
well as on other web-based brainteasers and creativity problem sites. Problems
and activities can also be found in books, such as those published by Creative
Competitions, Inc. However, you may also want to exercise your creativity and
develop your own spontaneous activities. In developing the program as a
research-based cognitive intervention, we were very interested in keeping the
exposure of different teams to spontaneous problems somewhat consistent, so
we developed computer-based presentations (e.g., PowerPoint) of spontaneous
problems for each program week in advance. This is helpful with senior teams
for enhancing accessibility (e.g., large font printed presentations for problems
that might be presented only aurally for younger teams).

. Learn the long-term problems that your teams will tackle. Official descriptions

of the long-term problem are several pages long, and at times, read like legal
documents (Odyssey folks are pretty serious about the constraints of the prob-
lem ... the level playing field and all that). This can be daunting at first, but one
thing coaches learn over the years is the problem schema (e.g., range of ele-
ments in an 8-min performance, cost limitations, distinguishing core elements
of the problem from elements of style that are scored separately).

. Develop a routine for individual sessions — that is not too routinized. Over the

season, team members will practice solutions to various spontaneous prob-
lems and work on developing, evaluating, and refining solutions to their
chosen long-term problem. Because the long-term problem is involved, it is
not a bad idea to introduce it gradually. An emphasis on spontaneous prob-
lems early on is a good ice-breaker and can help the team learn to work
together with some immediate gratification (“we solved it!”). As it gets closer
to tournament time, and specific goals to ready the long-term performance
have become defined, effort on the long-term problem typically accelerates. It
is important to keep practicing spontaneous problems for competition; how-
ever, they are also good ways to warm up at the beginning of the session — and
to relax at the end.

Decide how you will arrange the competition. An important part of the Odyssey
experience is the opportunity for competition. If you have the minimum of two
teams presenting one long-term performance, you may want to consider hold-
ing a local tournament (connections with local OOTM are important here since
you will need judges). States with larger organizations have regional tourna-
ments in addition to the state tournaments. Another option is to work with these
groups to enter the Senior teams as Division IV participants.
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Conclusion

As of this writing, we continue the Senior Odyssey program on the calendar with
the international program, collecting data pretest and posttest on a wide range of
cognitive and dispositional measures and tracking weekly activities with individual
logs. The extent to which engagement with Odyssey activity impacts cognition in
specific or broad-based ways remains to be seen. Our preliminary data (Stine-
Morrow et al., 2008) were promising in showing small but reliable effects on fluid
ability; we look forward to a more fine-grained examination of effects (as well as
mediators and moderators of effects) with the data set from our current expanded
project that is underway.

Culture shapes development, in part, by providing opportunities for activities
and behaviors on a small scale (“microgenesis”; Li, 2003). Our goal with the Senior
Odyssey project has been both (a) to test the engagement hypothesis, that a cogni-
tive stimulating context requiring active construction of goals and coordination of
activities to meet those goals (i.e., ill-defined problem solving) is beneficial for
cognition, and (b) to develop a translational model that can be sustained. Clearly,
even if one has identified a program that provides strong evidence of cognitive
enrichment, it is worthless if it cannot be disseminated. Like diet and physical
exercise, there is large gap between knowing what makes for healthy lifestyle and
actually living that way. The strong advantage to this community-embedded research
strategy for a cognitive intervention, especially one of demonstrated longevity, is
that it is there even when the participants are not. It is available when the individual
is ready. There is community involvement in retaining members. In relying on an
existing cultural institution, it insinuates change in individual lives in subtle ways
that in the long run have the potential to make a big difference.
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Chapter 10

Spelling Clubs and Competitions

for Older Adults: Language Boosting
Within a Social Context

Paula E. Hartman-Stein and Mary DeForest

Abstract This chapter describes how a community-based spelling/language club
and spelling competition for adults can provide opportunities for cognitive exercise
and strengthening social connections. We also present insights into the experience
of competing at an adult national spelling competition, summarize age-related
spelling and language errors, describe strategies that enhance spelling skills in
adults, and suggest ideas for future research about the link between spelling skills,
attention, and working memory.

Introduction

In 1773 Noah Webster is credited with saying, “Spelling is the foundation of
reading and the greatest ornament of writing.” Webster is correct as research studies
show that the relationship between English reading and spelling skills of children
range from 0.66 to 0.90 (Joshi, Treiman, Carreker, & Moats, 2008—-2009). In normal
cognitive aging, a consistent pattern of changes in language emerges with some
skills preserved and others impaired. For example, the components of reading such
as comprehension of the meaning of words and sentences and the perception of the
letters and speech sounds that make up words remain stable in older age, but
language production, specifically spelling skills and word finding exhibit significant
age-related declines (Burke & MacKay, 1997).

In this chapter, we describe ways to support adults’ interests in language as
a basis for cognitive exercise by creating a community-based spelling/language
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club and regional spelling bee for adults that was linked to a national adult spelling
competition. The second author of this chapter, who competed in the national bee
for adults age 50 plus, provides insights about her experience. The chapter also
describes adult spelling strategies, summarizes the research evidence for spelling
and language errors that occur more frequently with age, and suggests ideas
for future studies that can shed light on the link between spelling skills, working
memory, and other aspects of attention.

Spelling Competitions for Children and Adults

Thousands of children in grades 6 through 8 demonstrate their spelling acumen in
local contests around the United States and other countries each year in local and
regional bees. From those winners a subset of about 265 verbally precocious
children compete in the Scripps National Spelling Bee (formerly the Scripps
Howard National Spelling Bee and commonly called the National Spelling Bee).
It is a highly competitive annual competition in the United States with partici-
pants from other countries as well. Since 1994, the television network, ESPN, has
broadcast the later rounds of the bee, and since 2006 the championship rounds
have been aired in primetime on ABC television. In his book, The American Bee:
the National Spelling Bee and the Culture of Word Nerds, Maguire (2006)
described the competition as nothing short of pure Americana, part Norman
Rockwell and part Horatio Alger, an egalitarian event in which children from
every social class can and do compete.

Maguire describes the children as obsessive etymologists or language detectives
who explore linguistic patterns because good spelling requires more than rote mem-
orization skills. Educators agree that spelling is a linguistic task that requires knowl-
edge of sound and letter patterns, root words, word origins, and awareness of a
word’s internal structure, including its oddities (Joshi et al., 2008-2009).

The National Spelling Bee for children is more than an academic competition.
It is a gathering of like-minded young souls, word nerds, who share a subculture.
They have similar interests and idiosyncrasies, and the regional and national
contests provide a structure for supporting one another. Akeelah and the Bee, the
2006 major motion picture with Laurence Fishburne and Angela Bassett, show-
cases the social context of the competition and how it can help to create positive
social connections in a community and enhance confidence and emotional well-
being for the participants.

In 1996 a group of members of the American Association of Retired Persons
(AARP) in Cheyenne, Wyoming decided that spelling bees are not just for children
by hosting the first national spelling contest for adults age 50 plus. Over the years
the contest that is supported by AARP’s Educator Community and the Staying
Sharp program has grown into an event that attracts adult spellers from all over the
country and Canada. In June each year approximately 50-75 adults pay a small
admission fee to compete fiercely in the challenging competition, with the winner
appearing the following Monday on a nationally televised morning news show.
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The following is a description of the second author’s AARP Spelling Bee experience:

Greek scientists explained atomic theory by saying that the physical universe is made of
atoms just as words are made up of letters. English words have 26 atoms, into which we fit
everything we know about the universe. Like atoms, letters combine to make pieces of
words whose edges can be unscrewed and fitted onto other pieces. Sometimes, you need to
smash some of the edges, to get it to fit, as when the com of companion (one you share
bread with) hits an L as in collect (gather together).

I teach Greek and Latin, which is a huge help in a spelling bee because I personally
know many words that show up in spelling bees and can recognize their pieces as well.
I also created a spelling program, StellarSpeller, specifically to help those wishing to com-
pete in spelling bees and improve their language skills in general. I collected information
on about 5700 English words derived from different languages (about half Latin and Greek)
for the StellarSpeller program, and had gone through the program enough times to be some-
what familiar with what happens in Spanish, for instance with Latin command.
It drops the extra m in the word comandancia. I never thought of myself as a good speller—
pretty good, but not great. I identified with the Ian Holm, the trainer in Chariots of Fire:
I could give a speller four feet.

I certainly had no intention of competing in the AARP Bee until urged by the first author
of this chapter. Of course I had to do so then, but after I saw the kinds of words they used in
previous bees, I whined, “Why are we getting harder words than the ones in the Nationals?
It’s not fair! We’re old!” But I had already registered.

I did not think I’d enjoy being exposed as a poor speller, but it was great!

A spelling bee can be a lonely place. It’s you vs. the English language. The gate opens and
a word flies out. Sometimes, this word lopes out like Bugs Bunny, chewing a carrot. There
were quite a few of those. There are the words you know, the words you should know, and the
words you might be able to guess. Amongst these were about twenty special words. These
words are the ones that weed us out. These words test you, teach you, cleanse you. If you think
you can spell, wait until you get your corrected test. (One word I missed was profiteroles,
cream puffs that had been served to the spellers at the opening reception, and served to us
again during the written test.) I thought I'd maybe missed as many as 6. Instead of 6,
I missed 13. Then, I knew I would not win. Still, I squeaked onto the podium for the spell-off.

There is nothing more thrilling than facing a word as it rushes from the gate and thun-
ders down at you. It calls up everything you have, everything you are, to meet it full charge
and nail it.

On the podium, there were words I could spell, and the words I couldn’t mostly went to
other people, mostly: like reseaux (nets) and quaalude. I got a big one, weltanschauung,
world-view, but I knew that word, and got to know it later. The biggest word I spelled right
was archaeopteryx. I mention it not to boast, but because something can take over in a spell-
ing bee, that has to do with the moment, not what you know, or have learned.

That’s how it was with me and archaeopteryx. The oPTERYx ending did not bother me—
I saw the feather. Where I hesitated was whether to spell the first part archae- or arche-. The
former is more common: archeology, archeozoic, but for some reason, I went with the less
common, archae- and it saved me for a round. How did I know? I am not a good speller.
Once while doing a crossword, I spelled argyle with an I, to avoid ending a cross-word in
-yd. I have a poor visual memory. I work on rules. I don’t know if I’d ever seen this word,
perhaps I had. It was mystical.

We got two strikes before going out, and I missed two words I should have gotten. One
was “my word,” zori, straw sandals, which is part of the Japanese section of my program,
but I had not studied the Japanese words before coming to the spelling bee, and it served me
right. Then I missed nimiety. I was so glad to recognize the stem (Latin nimis, too much),
that I rushed past the suffix, which I spelled —iaty. (There are no words in English ending
in —iaty.) Strike 2, and served me right.
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My strike three was so delightful that it was worth being eliminated to meet: wappen-
schawing, “a parade of weapons.” I knew the German word schau, because I had gotten it
right earlier. I somehow knew that Scottish words would not end in —ung, as weltanschau-
ung, so I got the —ing ending right. I didn’t like schau, but I couldn’t think of how to get out
of it. If I had thought a couple of hours, I might have gotten it—go two letters down, and
you have it: wappenschawing, a German word with English trousers! It is like seeing a fos-
sil of some creature that was part of a transitional life form on its way to a form still
extant.

I tell people it was worth being eliminated to glean that particular gem from the
English language. Most people don’t believe me, but it’s true. And, even when you
lose, you get to go on spelling, and the words kept coming, harder ones, words I had no
idea how to spell, coming so fast, that the spellers spelled them more quickly than I
could write them down.

I may have implied that lonely is the speller. That is not altogether true. At the moment of
truth facing the unknown word, you are alone. But outside the contests, you get to meet other
spellers, all obsessed with language, all in love with words, all—and this surprised me—eager
to share our lists. I collect -aa- words (mostly Dutch), another collects birds, and trees; another,
names of winds. The day spent with these people was one of the happiest of my life.

I came away impressed with the power of the AARP, the host of the bee. This organiza-
tion demonstrated in the lavish banquets and tours of Cheyenne. This includes a tour of
Cheyenne’s public library, which should be visited by everyone who has ever loved a
book.

Dr. DeForest has since competed in her second national bee and performed well
enough to once again place among the top spellers, tying for tenth place in 2010.
The word that was her downfall was diesis, a double dagger.

In the next section, we describe spelling competitions and spelling clubs that can
be introduced in community settings.

The Northeast Ohio Senior Spelling Bee

The first author of this chapter was a competitive speller as a child, winning two
county-wide competitions as a sixth and eighth grader, but not making the cut to the
level of competing in the national bee. She thought her spelling bee days were over,
until at age 50 she learned of an opportunity to participate in a three person team,
adult spelling bee that was a fund raiser for the county Literacy Coalition. Local
businesses or organizations entered the contest for marketing purposes and to show
support of a charitable cause. The contest had the potential to showcase her private
practice, the Center for Healthy Aging, in the community where she had recently
relocated. By the time the team learned of the competition, there were only a few
weeks to prepare. With healthy doses of luck and skill, the team of the Center for
Healthy Aging won the bee and was rewarded by a quarter page newspaper story
about the new business in town.

The following year the team decided to compete again, but this time with some
serious preparation beforehand. We obtained word lists from multiple sources such
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as Readers’ Digest and Valerie’s Spelling Bee Supplement (Browning, 2002), and
studied the origin of words and used memorization strategies based on cognitive
research such as chunking, visualization techniques, and self-testing (see Dunlosky,
Bailey, & Hertzog, 2011, Chap. 1). During the 3—4 months of rigorous preparation, it
appeared that our speed of mental processing increased and working memory skills
improved. After competing for 4 years (and placing first in 3 of the 4 years), the first
author of this chapter decided to stop competing and instead teach other adults her
spelling strategies and create a regional spelling competition for adults age 60 plus.
Many clients and friends sought enjoyable ways to be cognitively challenged.
The senior bee and preparation classes appealed to individuals who wanted to
improve their knowledge of word meanings and spelling of uncommon English
words. In the spring of 2005, the first author of this chapter moderated the first
Northeast Ohio Senior Spelling Bee after finding a sponsoring organization that
provided financial support and lent legitimacy to the community event.

A large healthcare organization showed initial interest, but it was the CEO of a
local community mental center who recognized the potential advantages of hosting
such a program and made a commitment to the project. The bee was held in the new
building that housed their adult day program to bring community attention to their
expanded program for frail older adults. The mental health center’s Foundation paid
approximately $5,000 for consulting costs, advertising, spelling classes for the com-
munity, prizes for participants, food and beverages for onlookers during the event,
as well as round trip transportation and all expenses for the winner of the bee to
participate in the AARP national spelling bee in Cheyenne, Wyoming.

Staff from the Foundation and adult day program formed a committee that met
on a regular basis for 4 months with the creator of the bee to plan and execute every
detail. In order to get buy-in from community leaders, we asked prominent business
and educational leaders to participate as judges.

The first year the event brought a crowd of about 50 spectators who were encour-
aged to participate by writing down the spelling of each word to see how they may
have fared in the actual competition. Thirteen intrepid spellers ranging in age from
about 60 to 90 participated in the competition. Similar to the format of the AARP
bee, there was a combination of written and oral rounds, with only the top ten spellers
eligible to compete in the oral rounds.

One of the judges, the newspaper publisher, David Dix, wrote the following
excerpt that appeared in his column on the editorial page the following Sunday in
the local paper, the Record Courier:

Other than the humiliation of discovering how poor a speller I truly am, serving as a judge
at Thursday evening’s Northeast Ohio Senior Spelling Bee at the impressive facilities of
Portage Area Senior services was a blast...Mistakenly believing I would be a judge for
seniors being treated for problems we encounter as we grow older, I found myself along
with the other judges, confronting 13 livewires who had cheerfully volunteered to be
contestants....Do you know how to spell “collywobbles,” a word that means a mild intes-
tinal disorder? How about “contumacy,” a stubborn resistance to authority? How about
guillotine, the French instrument for beheading? And how about trousseau, the personal
possessions of a bride?
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Not only did I misspell these four words. Out of 40 words Paula gave us, I failed to
correctly spell a total of 23 words, some of them much easier than the four examples I've
given you...Dick Schellenberger, a history teacher in his 70s, nearly backed out of the
competition, but must be glad he did not. He made the cut in the written bee and then in
the oral finals came in first.

There’s a difference between spelling answers in writing and spelling answers orally,
Dr. Paula Hartman-Stein said, ‘because pronouncing the answers in front of people requires
greater concentration and mental tracking skills.’

...It’s no different than our muscle and bones we are all warned to take care of and use.
Become a couch potato addicted to fast food and you’re buying a ticket to cardiac failure.
Quit using the cognitive portion of your brain by which you take in information, process it
and make decisions, and you could find yourself headed for what I once heard mistakenly
called, ‘Old Timer’s Disease.’

Their confidence growing, the spellers battled away Thursday evening and those of us
watching applauded their answers, some of us realizing full well we could not come close
to doing as well.

The staff and administration of the community mental health center were very
pleased to receive the positive publicity. The Foundation of the mental health center
funded three additional annual contests. In order to spice up the event and provide hints
as to the nature of the words used in the bees, we created themes such as Cinco de
Mayo, Derby Day, and Earth Day. The national publication, Mature Living magazine
(Laird, 2008), published a two page story about the annual event and following
the publication, over 40 senior centers from across the country requested infor-
mation about the nuts and bolts of conducting community-wide senior spelling
competitions.

Spelling Bee with Cinco de Mayo theme
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Spelling Bee with Cinco de Mayo theme

e

Spelling Bee with Derby Day theme
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During the fifth year of the contest, a local retirement center sponsored the
senior bee. As a result, the activity coordinator of the retirement center formed a
spelling club, the Verbomaniacs, for residents in independent and assistant living,
who meet regularly to study the meanings and practice the spelling of obscure
words. The Northeast Ohio Senior Spelling Bee had a fun 5-year run. Smaller, low
budget adult bees sponsored by local libraries in our area occur each year. From the
experience of organizing this type of community programming for older adults
who love language, the merit of such an event is clear: cognitive fitness is supported
and social connections are created. Organizations such as senior centers, associa-
tions of retired professionals, churches, retirement communities, and universities
are appropriate venues for similar endeavors. All that is needed is a passionate
leader and a team of committed volunteers to begin such a program. Word lists
from the AARP Bee are available online as well as Valerie’s Spelling Supplement
(Browning, 2011).

Adult Spelling Clubs

Demonstrating spelling prowess in front of an audience is not everyone’s sport.
Spelling/language clubs provide a framework that can fit into any community to
provide a low stress, intellectually challenging pursuit with opportunities to create
and strengthen social connections. Below is an account of the beginning of a typical
meeting of such a group.

The atmosphere of the public library classroom was noisy, an air of energy
and enthusiasm brewing around the table where eight adults, ranging in age
from the early 60s to middle 80s, sat and chatted with one another. The leader,
a petite, lively 70 year-old woman brought the meeting to order. “Welcome to
KAOS everyone. Let’s get started. We have a lot to do today,” she announced.
We have two new guests, and our club founder is here to interview us about why
we are in this club. We must decide our holiday celebration plans also. Plus
Betty will be quizzing us. Remember, we have a test today of 50 words taken
from the online list from the AARP bee. “That’s too many words,” shouted one
of the women. “It will take too much time. Let’s do half of that.” “Yes,” said
several of the women in unison. “Twenty-five is enough,” said the youngest
woman in the group. “Chaos is the name of this group?” asked one woman with
a clipped British accent. The leader said, “Oh, I forgot to tell you. Yes, the name
of our group sounds like chaos, but we spell it K-A-O-S, the Kent Area
Orthography Society.”

That was the beginning of the KAOS meeting in November 2010 attended by the
first author of this chapter who had founded the club 4 years earlier. The club meets
once a month at the local library, and several club members participate in local con-
tests during “bee season” in the spring. During monthly meetings, every member
brings a list of words along with the etymology of each word and its definition
accompanied by a sentence using the word properly.
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The current president of the spelling club, Garnet Byrne, wrote the following to
explain her reasons for participating in a spelling club:

(KAOS) was the perfect group for us. Consisting of seniors, 60-90+ years of age with a
wide variety of backgrounds, the class reviews words from our reading, our foreign
language experience and our hobbies as well as other sources. At one session, my friend,
Grace, and I both focused on bird and plant life, learning that we are kindred spirits in our
appreciation of nature and the environment. Through KAOS, we, like others in our group,
have become very close friends, visiting each other frequently, sharing jokes and stories,
and reviewing spelling words.

Preparing for local bees involves class mini-bees plus individual practice sessions.
Grace and I spend a couple of hours each week, researching words and pronouncing them
to each other. We have concentrated on words related to a regional bee’s theme, such as
Cinco de Mayo and Earth Day. This method has proved successful. Grace, age 80, won
second, third and fourth place in her bees; I won second place in one bee and helped in other
ways, such as displaying green products from local companies and reading Chief Seattle’s
Native American earth prayer for our Earth Day bee.

Grace and I entered the regional senior spelling bees because we want to keep our minds
active and to test our ability to memorize and retain words in our senior years. We knew that
bees require long hours of study, for we remember the hard work we put into school bees.
Grace had participated in county bees in elementary school, and her high school spelling team
took second place at the county level. I won seventh and eighth grade school and county bees
and placed third in the state bees. We also both have very competitive spirits and thrive on new
challenges. We seniors feel like celebrities at the bees. We and our audience are feted with
delicious food, drink and live music. Competition is keen, with the bees sometimes lasting for
20-25 rounds. The audience is mesmerized by the difficulty of the words. We love the
applause that follows and the generous gifts: a coveted all-expense trip to the AARP senior
spelling bee in Wyoming, certificates to regional book stores, and tickets one year to the Tony
award-winning play, THE PUTNAM COUNTY SPELLING BEE, among others. No one
loses in these bees, for all gain just by entering and being treated in a very special way.

The following are additional responses from club members:

I like the social aspects of the club and although I learn the words I participate in the club
because it is mostly a stress reliever. It is also a way for me to overcome shyness. By being
the contact person for our participation in various bees I take a leadership role....I have a
high school education, and I find that spelling is a great leveler. People who went to college
are just as apt to miss a letter as I am. In one of the bees I came in 6th place, and I was the
person there with the least formal education. Dotty, age 60.

I compete in spelling bees because it is a challenge... I am a storyteller and used to being
out in front of the public. I am just a show off in a healthy way... I am not competitive.
I don’t study enough... Guenveur, age 80+

I compete because I am very competitive in general, anything from selling cookies for the
Girl Scouts or playing racquet ball. Garnet, age 72.

It is fun to look at a word and take it apart and figure out where it came from. [ am a
ferocious reader, and so it helps to know what you are reading. We have a lot of fun
doing this. We laugh. We are almost afraid the library will kick us out. It is a social thing
but also a way to get us to focus and learn. Betty, age 70.

The club’s focus is not exclusively on practicing spelling. Periodically it hosts
guest speakers on word etymology and other aspects of the English language.
For example, Victoria Pagdn, Ph.D., a visiting professor in the Department of
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Classics at the University of Florida (and daughter of one of the older adult spellers)
described how the English language evolved over the past 2,000 years. Dr. Pagan
said, “English is living, breathing and organic. It’s a resilient language that
keeps expanding with room for more contributions. That’s the dynamic nature of
the language.”

Spelling Strategies for Adults

In the next section of this chapter, we review strategies reported to improve spelling
skills of adult English spellers. There is relatively little systematic research on strate-
gies used by adult spellers, and no research is available on techniques that improve
spelling of older adult spellers. Qualitative data from asking a group of children who
were finalists in the National Spelling bee revealed the major strategies of repetition,
concentration on letter sequence, and visual memory (Logan, Olson, & Lindsey, 1989).
Holmes and Malone (2004) conducted an experiment using college students
between the ages of 17 and 26 years to determine the strategies they used to improve
their spelling and pinpoint the success of each strategy for both better and weaker
spellers. Examples of the types of strategies reported include the following:

1. Rote learning through the rehearsal of letters was both the favorite strategy and
highly successful in learning words that had been misspelled. This involves
repeating the letters of the word aloud. Example: truculence has one c in the first
syllable and no k.

2. Overpronunciation is a strategy useful for words with nonstandard pronuncia-
tions. It requires the speller to isolate different segments of the spelling, code
each segment, and assemble them into a pronunciation. This is a complex
sequence of operations and was more successful for the better spellers. For
example, the word fuchsia lends itself to this strategy. An illustrative utterance is
to divide the word into the sounds, “fuch,” rhyming with such, then “si” with a
long i sound, and ending with the sound “uh.”

3. Morphological analysis was used when the speller distinguished the separate
forms of the syllables of the word. For example, the word avgolemono (a soup
made of lemons and eggs) can be chunked into “avgo,” meaning egg in Greek,
followed by lemon, and ending with the letter o.

4. Comparison is a strategy when the spellers compared the memory of their incor-
rect spelling with the correct spelling. In the Holmes and Malone (2004) study,
the comparison technique worked successfully only if it also included rehearsal
of the correct letters in the word, and it worked better for spellers with superior
visual memory skills.

5. Visualization was reported as the least frequently used strategy but when it was
used it was moderately effective for both skilled and unskilled spellers. Holmes
and Malone (2004) questioned whether visualization is independent of other
spelling strategies and concluded that more investigation is needed to determine
the degree of importance of visual memory skills for spelling.



10  Spelling Clubs and Competitions for Older Adults... 179

Additional strategies used by the first author of this chapter but not empirically
tested include finding a rhythm when spelling each word and using this same rhythm
or cadence each time the speller practices saying that particular word aloud. Other
techniques include using visual memory strategies such as “air writing” words on an
imaginary board and making a recording of word lists that can be listened to while
driving or doing mundane household tasks. When recording the word, the person
says the correct spelling, followed by saying aloud strategies used to remember the
word, similar to those described, including letter rehearsal, overpronunciation, and
morphological analysis.

In addition, when working with adult spellers using techniques such as spaced
retrieval and frequent self-testing may prove helpful (see Dunlosky et al., 2011,
Chap. 1). For example, if a speller records a list of unfamiliar words, he/she can use
the recording as a way to self-test by stopping the recording prior to hearing the
correct spelling and seeing whether he/she can spell the word correctly.

Not all older adults retain their spelling skills from their youth. In the next
section, we summarize some of the research on age-related changes in language
and describe two theoretical models that help to explain these age-related
changes; for example, the transmission-deficit model and the graphemic buffer.
Both underscore the value of spelling/language clubs and spelling competitions
as promising methods for preserving language skills in late life.

Research Results of Age-Related Changes
in Language and Spelling Ability

A growing number of studies have demonstrated that specific age-related changes
occur in language production such as the inability to produce a well-known word,
the tip of the tongue (TOT) experience. The majority of TOTs are proper nouns,
especially proper nouns for names of people or TOT words that have a low frequency
of occurrence generally in language (see review by Burke & Shafto, 2004).

As noted earlier in this chapter, spelling skills decline with age. Even accomplished
spellers experience deterioration of spelling skills, not in the ability to recognize a mis-
spelling but in the ability to produce the correct spelling of words from memory
(MacKay & Abrams, 1998). In one study a dictation task was used to test the ability of
young and older adults to spell words with uncommon spellings for their speech sounds
(e.g., colonel), and older adults made more errors. In addition, older adults made more
errors on words that occur with less frequency in English compared to high frequency
words. This age-linked decline in correct spelling was unrelated to prior training on
spelling skills and time spent per week in other language-based activities such as read-
ing, writing, and solving crossword puzzles (MacKay & Abrams, 1998).

Language functions that comprise the input side of language, including knowl-
edge of words and word meanings and the perception of the letters and speech
sounds, are preserved in normal aging (Burke & Mackay, 1997; Madden, 1988).
One theoretical framework for this pattern of age-related language change is the
transmission-deficit model (Burke & Shafto, 2004). This hypothetical framework
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explains that language production deficits are caused by weak connections in the
phonological (sound) and orthographic (spelling) systems. Activation through
practice appears to strengthen connections among memory representations of
language which increases the ability to subsequently retrieve words. According to
the transmission-deficit model, practicing irregularly spelled words should reduce
age declines in spelling. Burke and MacKay (1997) reviewed theoretical and empir-
ical research that point to the importance of practicing language skills in older age
and concluded that older adults can offset effects of cognitive aging by focusing on
areas of intellectual expertise that they have developed over their lifetimes.
Participation in spelling/language clubs and spelling competitions fits with this idea
of preserving skills through practice. This is the same idea of supporting cognitive
strengths described throughout this volume (e.g., see Camp, Zeisel, and Antenucci,
Chap. 23; Caulfield, Chap. 19; Hartman-Stein, Chap. 12; La Rue, Chap. 21).

The Role of Attention in Spelling

Studies of spelling errors made by individuals with early stage dementia of the
Alzheimer’s type (DAT) provide insight into the role of attention in spelling skills.
In comparing spelling skills of individuals with DAT to young adults and healthy
older adults, semantic skills (word meaning) remain relatively intact in early stage
DAT, but a breakdown in attentional control appears to be a factor in deficits in the
spelling and reading of inconsistent words. Individuals with DAT have difficulty
inhibiting inappropriate responses; for example, when asked to spell the word plaid,
subjects with DAT had difficulty inhibiting incorrect spellings such as plad (Cortese,
Balota, Sergent-Marshall, & Buckner, 2003).

In a study of 23 individuals with DAT compared to 27 intact older adults of a mean
age of 72 and 70 respectively who wrote to dictation of different real words and pro-
nounceable pseudowords, the DAT patients spelled less accurately compared to the
controls, but the quality of error types suggested that their errors were due to impair-
ment outside of the language system. The researchers concluded that the nonlinguistic
functions of attention, executive control, and praxis were the underlying causes of the
differences between the groups (Glosser, Kohn, Sands, Grugan, & Friedman, 1999).

Spelling data indicate age-linked declines occur also in retrieving frequently
used words, not just words used rarely or infrequently, as in TOTs (see review in
Burke, MacKay, Worthley, & Wade, 1991). For example, a cognitively intact older
adult may make the error of spelling broom as “brum” but may immediately recog-
nize the error upon seeing it in written form. One likely explanation for the spelling
error is a deficit in attention explained by an informational processing model known
as the graphemic buffer. This model can be generalized to normal individuals and to
neurologically impaired populations (Neils, Roeltgen, & Greer, 1995).

The graphemic buffer is the stage in which an individual selects a spelling of a
word and stores it while motor processes are activated to spell the word orally or in
writing. This stage occurs after the individual generates the spelling by the lexical
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system or through sounding it out by the phonological system. In their review, Neils
et al. (1995) explained that the main feature of the graphemic buffer is a fast decay of
words that results in nonlinguistic errors. Misspellings that are unlikely by their
sounds (that is, phonologically implausible) are generated by impairment in the gra-
phemic buffer because the stored spelling degrades in the buffer. Letters are omitted,
substituted, transposed, or added. For example, in one team spelling competition in
which the first author participated, her teammate had the word parabrake. In such
competitions members can coach their teammates. The first author whispered the
correct spelling to her 25-year-old teammate who immediately spelled it incorrectly
as “parabreak.” This error appears to be an example of graphemic buffer impairment
triggered by anxiety. In addition, the correct spelling of long words from dictation
stresses the role of attention and working memory capacity of the graphemic buffer.

Neils et al. (1995) found that visual attention tests were better predictors of the
number of spelling errors than a sensitive measure of language in individuals
diagnosed with mild-stage Alzheimer’s dementia. Normal control subjects did not
misspell as many words as the AD subjects but they showed some of the same
trends such as making the same types of errors in the same word position. Also,
normal subjects made more errors in longer words, suggesting inattention plays a
role in the error pattern of both impaired and nonimpaired older adults. This
intriguing finding has implications in future directions for research.

Directions for Future Research

In reviewing existing published research to date, no studies were found that examined
whether attempts to improve working memory also have an effect on spelling skills or
whether interventions to improve spelling skills in middle age or late life have any
effect on working memory or other aspects of attention. Hence, important questions
for future research are first, whether older adults can improve their spelling and if so,
how much can they be improved, and second, if spelling can be improved, is there a
concomitant transfer effect to improvements in working memory efficiency?

In addition, research on the most effective strategies to improve English language
spelling skills in older adults has not been published to date. With the interest adults
are showing throughout the country to compete in spelling bees, this area is an area
ripe for research.

Concluding Remarks

Spelling competitions for adults appear to be a growing phenomenon as increasing
numbers of Baby Boomers who were spellers as children want another chance to
compete, sharpen their language skills, or simply be supported and surrounded by a
community of like-minded older word nerds. On their T shirts the following phrase
is appropriate: “Spelling...improving the mind one word at a time.”
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Chapter 11
Oral Life Review in Older Adults:

Principles for the Social Service Professional

Thomas M. Meuser

Abstract The opportunity to tell one’s life story, share personal wisdom, and leave
a spoken legacy for the future can be a powerful intervention for the well-being of
just about any older adult. Social service professionals hear many stories from older
clients, yet few take the time to pursue these to the level of a life review. Facilitation
of the life review process is not “rocket science” but there is an art to it and impor-
tant ground rules to follow. This chapter reviews the theoretical basis for “life review
in aging” and introduces key concepts for professionals interested in incorporating
a “life review sensibility” into their daily practice with older clients.

Introduction

Tell me your story — a simple yet powerful request. To ask this of another, one must
be willing to listen. Such listening takes time, commitment, intention, and care.
A bond of trust is involved. For the teller, there’s a risk of vulnerability and judgment.
Will I be heard and how? What might I gain (or lose) from telling my story?

Reminiscence is core to our nature as human beings. It is a function of our memory
system and our insatiable desire for growth. We look back and recall the past for
many reasons, but most always we reminisce with an eye to the present and future.
For the young, reminiscence builds a continuous sense of identity and purpose in
life. For the old, it provides a source of comfort, closeness to others, and an oppor-
tunity for legacy.

Most reminiscence is automatic and occurs in the midst of daily life. We reminisce
with friends from school, war buddies, when talking to an acquaintance at the bus
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