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Preface

Our goal in writing this book was to draw on an understanding of today’s
older adults—including their demographics, their needs, the challenges
facing them, and a realistic appraisal of their abilities and limitations—
as a basis for how current knowledge about training and instructional
design should be shaped and applied to best accommodate this popula-
tion of learners. With rapidly emerging technologies, including those in
the domains of health management and the work sector, as well as the
many products that are continually pervading the consumer market that
are capable of positively affecting the quality of life of many older adults,
understanding the barriers that older people may face in learning to use
these resources is imperative.

The literature on training and instructional design is not only exten-
sive but has a relatively long history. Many of the developments in these
areas were driven by the desire to improve learning in our educational
institutions and the training of our military and industrial personnel.
One of the key challenges in writing this book was to distill knowledge
from these vast areas that would be relevant to the problem of training
and instructional design for older adults. This was necessary in part
because there is no theory of training and instruction that is directed
solely toward this population of learners. There are stretches throughout
this book where it may seem that the older learner has been neglected as
we examine in some depth topics fundamental to or related to training
and instruction. However, we have tried as much as possible to ensure
that these discussions always relate back to the primary subject of this
book, the older learner.

We should also comment about the title of this book as, in principle,
there is a distinction between training and instruction. The former is
usually associated with more formal programs directed at ensuring
that people acquire specific skills, whereas the latter has a more gen-
eral connotation that can encompass household devices and personal
or classroom learning. At times throughout the book the context may
make it apparent that the discussion is likely addressing training rather
than instruction; at other times, it may be the other way around. For the

xi



xii Preface

most part, the terms “training” and “instruction” are used interchange-
ably. This is because when the focus is on the more general concept
of “learning something” these distinctions become blurred, as train-
ing and instruction both constitute ways of imparting knowledge and
skills to people; thus, the more underlying issue is to understand how
learning occurs. With older adults the challenge then becomes under-
standing how their various limitations (which could arise from normal
age-related considerations such as changes in cognitive abilities and
motivation) as well as their strengths (such as those that may derive
from their lifelong experiences) can affect their dispositions toward
and capabilities for learning. Also, as noted or implied throughout the
book, designing training and instructional programs for older adults
can be especially challenging, as older adults are very heterogeneous
and vary tremendously in terms of their backgrounds, skills, knowl-
edge, and abilities.

This book was written with a number of audiences in mind. Given
the various consequences that the design of training and instructional
programs can have for older adults, this book was written with design-
ers in mind. Each chapter begins with the assumption that the reader
does not have extensive knowledge about the subject matter contained
therein, and concise recommendations are provided at the conclusion of
many of the chapters that can have direct implications for the design of
instructional programs and for those individuals who are responsible for
the training and performance of older people. However, we feel this book
will also be of value to academics, including students at both the under-
graduate and graduate levels, who have an interest in the areas of aging,
cognition, instruction, and performance, as they may have the opportu-
nity to see these topics tackled from a different perspective. Although
the book is not littered with references to scientific works as one usu-
ally encounters in the more formal academic literature, a number of ref-
erences are included and compiled at the end of the book. In addition,
works that were not explicitly referred to are listed in the recommended
reading sections at the end of each chapter. Overall, we strove to produce
a book that would prove readable and enlightening across a wide spec-
trum of readers.

Finally, many of our insights in this area have been culled from
our experiences at CREATE, the Center for Research and Education on
Aging and Technology Enhancement, which is sponsored by the National
Institutes of Health (National Institute on Aging) and comprises a mul-
tidisciplinary and multisite center based at the University of Miami’s
Miller School of Medicine. CREATE addresses older adult interactions
with various forms of technology in the domains of health, work, and
the home, and has provided a wealth of opportunities for investigating
issues related to training and instruction of older adults. We extend our
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deepest appreciation to all the researchers, students, and staff who have
been involved in CREATE as they have contributed immensely to our
ability to write this book.
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chapter one

Introduction and overview

Emerging demographic and societal trends underscore the importance
of the topic of training and instructional design for older adults. These
trends include: the aging of the population, rapid developments in tech-
nology and the diffusion of technology into most settings, the migration
of healthcare practices from professional facilities to the home, changes in
work processes and organizations, and changes in instructional practices
and technologies. Generally, people of all ages, including older adults,
must engage in what is commonly referred to as life-long learning in order
to use new products and devices and perform tasks at work (e.g., use soft-
ware applications, job procedures), at home (e.g., medical devices, com-
munication and entertainment products), in service environments (e.g.,
automatic teller machines, self-service ticket kiosks at airports), and in
instructional environments (e.g., online learning programs).

Most people rely on some form of training or instruction when
they need to learn something new or brush up on a previously learned
skill. This training may occur formally through attendance at a train-
ing program or individual training sessions, the use of online software,
an instruction manual, or informally with help from a colleague, family
member, or friend. The overall goal of engaging in these activities is to
ensure that the learners or trainees have a meaningful learning experi-
ence such that they can use the material successfully at a later point in
time or transfer what they learned to a new situation. Generally, effective
training and instructional programs lead to competence in a particular
skill area as well as higher motivation, learner satisfaction, and increased
feelings of accomplishment. In the workplace, good training design has
also been linked to increased productivity, fewer errors, and improve-
ments in safety.

Designing training and instructional programs to promote mean-
ingful learning has been a long-standing challenge, especially for
older adults. As discussed in the next chapter, older adults are a very
heterogeneous group on a multitude of dimensions including skills
and abilities, prior learning experiences, and motivation. Many older
people also experience anxiety in new learning situations or have a
lack of confidence about their ability to learn something new. However,
this does not imply that they cannot learn new skills. Data from our
research examining technology-based tasks, and from many others,
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presents a fairly positive picture in terms of the continued learning
potential of older adults. Older people may take longer or need more
feedback or training support than younger people, however, they are
able to learn (Chapter 3).

Unfortunately, because of prevailing stereotypes about aging (you
can’t teach an old dog new tricks), older adults are often bypassed with
respect to training opportunities or are offered training programs that
are not tailored to meet their preferences and needs. The goals of this
book are to present a state-of-the-science summary of the topic of training
and instructional design for older adults and, where possible, to present
some basic principles and guidelines regarding best practices for design-
ing training and instructional programs for older people. We begin by
discussing emerging demographic and societal trends that are relevant to
aging, learning, and training, and substantiate the fact that lifelong learn-
ing is an important educational reality.

1.1 Demographic trends

One of the most important demographic trends challenging the gov-
ernment, businesses, healthcare, families, and society is the aging of
the population. In 2009, people aged 65 and over in the United States
accounted for about 13% of the population and are estimated to repre-
sent about 20% of the population by 2030 (Figure 1.1). The older popula-
tion itself is also getting older. The number of people aged 85+ years (the
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Figure 1.1 Percentage U.S. population age 65 and over. (From Federal Interagency
Forum on Aging-Related Statistics, 2010.)
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oldest old) was about 5.7 million in 2009 and is expected to increase to
about 6.6 million by 2020 (Administration on Aging, 2011). The number
of centenarians is also increasing. These trends are paralleled world-
wide. In 2006, almost 500 million people worldwide were 65 and older,
and that number will increase to about 1 billion by 2030 (National
Institute on Aging, 2007). As the population ages so does the population
of older adults who need or desire to participate in some form of training
or instructional program. Generally, an older learner refers to someone
aged 65 or older; however, in some settings such as the workplace, it can
refer to people aged 55 and older.

Aging is typically associated with changes in cognition, perception,
mobility, and health status. These changes are more pronounced among
the oldest old. However, as we discuss in Chapter 2, the population of
older adults is very diverse and older adults vary tremendously in edu-
cational and health status, literacy, culture/ethnicity, skills and abilities,
and of course life experiences. The majority of older adults are also more
active than those in previous generations and live independently for lon-
ger periods of time. They are also highly motivated to remain productive
and engage in learning new skills or new hobbies. For example, recent
surveys (e.g,, AARP, 2010) indicated that a large majority of older people
would like to or need to remain in the workforce on a full or part-time
basis. Many are also beginning second careers as they face retirement
from their primary occupations. Both scenarios require investments in
job and career training programs. In addition, many seniors participate
in educational programs to pursue personal interests such as learning a
new language, cooking, basic computer or Internet skills, or a multitude
of other topics.

All of these issues have tremendous implications for the design of
training and instructional programs. For example, age-related changes in
cognition have implications for the design of practice protocols and pac-
ing of training (Chapter 3). The demographic diversity of the population
has implications for structuring of group learning activities, as do differ-
ences in skill levels and literacy. Many of the current generation of older
adults also have limited technology experience, which is highly signifi-
cant given the increased reliance on e-learning. The overarching principle
is that older learners vary from younger learners in their needs and pref-
erences, and for them to successfully engage in meaningful learning these
needs and preferences must be accounted for in the design of training and
instructional programs. At the same time, it is important to recognize that
for the most part improving the usability of training and instructional
programs for older adults will likely result in improvements of these pro-
grams for people of most ages.
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1.2 Societal trends
1.2.1 The technology explosion

Coupled with the aging of the population, there are a number of important
societal trends that highlight the importance of well-designed training and
instructional programs for older adults. One highly significant trend is the
technology explosion. Use of technology is pervasive and has become an
integral component of work, education, communication, routine services,
and entertainment. For example, most workers, including those in non-
service sector occupations, use some form of technology in the daily per-
formance of their jobs. Technology is reshaping production processes and
the task content of jobs, as well as changing the skill requirements of jobs.
Workplace technologies are also evolving and workers need to upgrade
their skills and knowledge continually to remain competitive in the work-
place. Use of automatic teller machines, interactive telephone-based menu
systems, service kiosks, intelligent transportation systems, and “smart”
mobile devices is also quite common. In many residences, common home
tasks such as using security and entertainment systems and controlling
temperature also require learning to use some type of technology.

Technology devices are also becoming more integrated and providing
faster and more powerful interactive services. Large and increasing numbers
of people have almost immediate direct access to a wide array of information
sources and services. Internet use in the United States has become pervasive:
78% of adults age 18+ use the Internet (Figure 1.2) including 42% of those
aged 65 and older. In addition, 85% of Americans aged 18 and over own a cell
phone including 68% of older adults (Pew Internet & American Life Report,
2011a), and half of adult cell phone owners have apps on their phones for a
wide variety of information and functions (Purcell, 2011). Communication
via e-mail and social network sites is also quite prevalent. In fact, one of the
primary reasons older adults use the Internet is to use e-mail. E-books and
e-readers such as Kindles or Nooks are also becoming popular.

Technology is also being increasingly used within the healthcare
arena for service delivery, in-home monitoring, interactive communica-
tion (e.g., between patient and physician), transfer of health information,
and peer support. For example, there are myriad health websites available
that provide consumers with access to health information and services
and the ability to buy medical supplies, equipment, and even medications
or supplements. To use these health websites consumers need to learn
numerous skills such as basic mouse and window skills, how to search
for relevant websites, filter search results, and navigate within websites.

Finally, technology is influencing the implementation and format of
training and instructional programs. E-learning, which refers to online
or computer-based instruction (Chapter 10), is quickly emerging as a
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Figure 1.2 Percentage of adults in the United States online, 1995-2011. (From Pew
Internet & American Life Project, 2011b, on Internet adoption.)

preferred training method for a variety of situations, such as worker train-
ing or learning to use new technologies such as mobile phone devices.
Online courses sponsored by organizations such as AARP, SeniorNet, or
universities are also quite common. To date there has only been limited
research examining whether mature learners can learn effectively via
e-learning formats. Also, most e-learning programs involve multimedia
formats (audio, text, video, and animation) that may prove challenging for
older learners (Chapter 10). This is another fruitful area for investigation.

Overall, technology is used in practically every aspect of everyday
living. This technology explosion mandates that to function indepen-
dently and successfully engage in routine activities, older adults need to
interact with some form of technology on a routine basis. This implies that
they will need to engage continually in learning and training to operate
and maintain technology systems and to keep abreast with existing and
emerging technology trends.

1.2.2  Trends in healthcare and the workplace

There are also changes occurring within healthcare that result in a tre-
mendous need for training and instruction. For a variety of reasons,
healthcare is increasingly occurring in settings such as the home rather
than in professional medical settings. Patients and their families are being
asked to assume an increasing role in the management of their own health
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and are expected to perform a range of healthcare tasks and interact with
a vast array of medical devices and technologies within their home and
community settings. This implies a great deal of learning on the part of
the patient and family caregivers.

As noted, part of this change in healthcare delivery is a focus on tech-
nology. Technology applications are commonly used within home set-
tings to monitor a patient’s physical, emotional, or cognitive functioning.
With the rapid introduction of electronic medical records (EMRs), many
of which have patient portals, consumers also have access to varying
degrees of their medical information and are able to perform tasks such as
communicating electronically with providers, scheduling appointments,
renewing prescriptions, and accessing health management information
through links to medical websites. Furthermore, there is an increasing
trend to mandate that consumers enroll in benefits and insurance pro-
grams through the Internet. The use of all of these systems implies that
people not only have to learn to use these technologies, but also new ways
of performing tasks.

These changes in healthcare have broad implications for older
adults as they are more likely to need and engage in healthcare activi-
ties. Generally, the prevalence of chronic conditions or illnesses such as
dementia, diabetes, heart disease, or stroke increases with age, and con-
sequently older adults (especially the oldest old) are more likely to need
some form of care or assistance. Family members, many of whom are also
older adults, are often the primary and preferred source of help for elders
with an illness or chronic condition. It is not uncommon for these older
caregivers to have a chronic condition also. Having an illness or disability
or even the stress from caregiving can have an impact on one’s capacity to
learn. Furthermore, many older people live alone and have limited access
to support. These issues present challenges with respect to developing
effective training strategies for use and maintenance of medical devices
and technologies and performance of healthcare tasks.

There are also enormous changes in work environments and organi-
zations and these changes, which are expected to continue in the future,
have created new knowledge, skill, and ability requirements for workers.
For example, ongoing developments in technology are reshaping produc-
tion processes and the task content of jobs, as well as changing the skill
requirements of jobs. In the future, the rapid pace of technological change
and the transition to a knowledge-based economy is going to increase
the demand for highly skilled and well-educated workers. We can also
anticipate that developments in technology will continue to shape what is
produced, how material and labor input are combined to produce it, how
work is organized, and the content of work. Again, this means that work-
ers will continually need to upgrade their skills and knowledge to remain
competitive in the workplace. Issues of skill obsolescence and training
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are especially significant for older workers, as they are less likely to have
had exposure to technologies such as the Internet, and data suggest that
employers invest less in training older workers than younger workers
(Czaja and Sharit, 2009).

Other changes in work environments that have important implica-
tions with respect to the need for training include changes in organiza-
tional structures that now have a focus on decentralized decision making
and collaborative work. In these types of structures workers are often con-
fronted with a need to learn entire processes as opposed to specific jobs,
and to be able to communicate effectively with diverse teams of people,
usually through the use of technology, who may be in distant locations.
The prevalence of home-based work and telecommuting is also increas-
ing. Overall, these organizational and job changes generally require that
workers need to receive retraining to keep current with job requirements.
These changes also raise important issues with respect to how workers,
especially the increasing number of older workers, will receive the train-
ing and education needed to update their skills.

1.3 Content of the book and approach to the topic
1.3.1 Owerview of the content

Asnoted earlier in this chapter, the goals of this book are to present a state-
of-the-science summary of the topic of training and instructional design
for older adults and, where possible, to present some basic principles and
guidelines regarding best practices for designing training and instruc-
tional programs for older people. It should be pointed out that although
there is a substantial literature that focuses on adult cognition and adult
learning, there are no distinct theories of instructional design for older
people. Instead, there are theories, models, and perspectives concerning
how people learn or acquire knowledge and skills, and how instruction
should be formulated and delivered. There are also some general guide-
lines and recommendations for training and instructional programs that
have been derived from these theories and from empirical investigations.
However, there is no set formula for how training and instructional pro-
grams should be designed and delivered for all older adults for all learn-
ing situations. Our approach is to summarize current thinking regarding
training and instructional design and demonstrate, based on existing
knowledge about aging, how these findings can be applied to guide the
development of training programs for older people. Of course, we also
base our recommendations on the rather limited amount of research that
is available on training and older adults.

Given the complexity of the topic, this book covers a wide range of
issues. Consistent with the general principles of human factors, we believe



8 Designing training and instructional programs for older adults

that good design is predicated on understanding the characteristics of the
target population. Thus, in Chapter 2 we discuss the demographics and
the characteristics of older learners and the relevance of these character-
istics to the design of training and instructional programs. Chapter 3 pro-
vides an overview of what is generally known about training and older
adults, which is followed by a general discussion of learning and skill
acquisition and includes information on factors that affect the learning
and skill acquisition processes (Chapter 4). Important to the concept of
initial learning are the topics of retention of what has been learned outside
the training situation and the ability to transfer the learned information to
a variety of situations (Chapter 5). Chapter 6 focuses on how factors such
as a learner’s motivation, anxiety, and fatigue have an impact on initial
learning of new material and retention and transfer of that material out-
side the training situation. A learner’s motivation for engaging in training
is influenced by a variety of factors and is critically important to learning
success. Anxiety about ability to learn new skills and concepts, as well as
fatigue, also have a pronounced impact on the learning process as they
influence capacity for learning. These issues are particularly important
for older adult learners.

The next section of the book begins a discussion of approaches to
instructional design. Chapter 7 is a lead-in to this section and presents an
introduction to the human information-processing system to provide a
framework for the material that follows. This chapter also includes the pre-
sentation and discussion of a human information-processing model that
is more directly relevant to issues older learners are likely to face. Using
this framework, Chapter 8 discusses various methods and approaches to
instructional design, with special emphasis given to the need for sequenc-
ing instructional material properly and the four-component instructional
design (4C/IM) model. This is followed by a chapter that reviews more
systems-based approaches to designing instructional programs (Chapter
9). We then examine issues with respect to new training and learning for-
mats such as multimedia and e-learning programs (Chapter 10), followed
by a discussion of issues critical to the evaluation programs and methods
that can be used for program evaluation (Chapter 11). In Chapter 12 we
provide examples within domains such as work and healthcare where
training is and will continue to be a critical issue for older adults. We
also provide a synthesis of the main themes that emerged throughout the
book.

1.3.2  Overview of the approach

Given the enormity of the information on the topics addressed in this
book and the vast and continually emerging research in this area, we can-
not provide comprehensive coverage of the broad range of issues that are
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discussed. Instead, we attempt to summarize what is known and how this
applies to the development of training programs for older adults. In some
cases, such as e-learning and multimedia formats, we also point out where
there is a need for more information. Clearly, this book does not provide
a prescription for how to design training and instructional programs for
all older adults in all learning situations. Rather, our hope is that we have
illustrated the importance of this topic for current and future generations
of older people and highlighted some of the issues that need to be consid-
ered by designers of training programs and researchers in this area.

Finally, the book is intended for a broad audience from designers
of training and instructional programs and managers of older workers,
to undergraduate and graduate students who have interests in aging,
human factors, cognition, and training. Our approach is to make the
information accessible to people with varying backgrounds and not be
overly technical. Thus the book is not written as a typical academic text
with extensive references to the literature. Our intention was neither
to present a high-level research exposition on the topic of training and
instruction for older adults, nor to provide an overly simplified presenta-
tion of this topic. Rather, our goal was to offer something more middle-
ground in nature that refers to the literature, and in some cases may
even overview some studies. For those who want more depth regard-
ing the various topics we provide recommendations for further reading.
Also, for more explicit guidelines concerning designs of printed words,
icons, labels, and similar artifacts for older adults, a number of human
factors texts are available (e.g., Fisk et al., 2009; Pak and McLaughlin,
2010) that provide useful information. Similarly, guidelines for design-
ing websites so that older adults can more easily interface with them also
address many fundamental human factors issues and can be found in a
number of sources (e.g., The National Institute on Aging [http://www.
nia.nih.gov/health/publication/making-your-website-senior-friendly]
and the National Library of Medicine [http://www.nlm.nih.gov/pubs/
checklist.pdf]).

Recommended reading
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chapter two

Characteristics of older
adult learners

2.1 Owverview

The objectives of this book are focused on understanding issues related
to learning and training and ultimately to improved design of training
and instructional programs for older adults. Our approach to these issues
is based on a human factors approach. The discipline of human factors is
concerned with understanding interactions among humans and other ele-
ments of a system and applies theory, principles, data, and other methods
to design in order to optimize human well-being and overall system per-
formance (Human Factors and Ergonomics Society, 2012). A central tenet
of human factors is that the characteristics of user populations must be
considered in the design of products, tasks, environments, and programs
that people use. Consistent with the human factors approach, in this chap-
ter we provide an overview of some empirical evidence about the charac-
teristics of older adults.

We start with a few important caveats. One is that the definition of
older adults varies depending on the context of the discussion. For exam-
ple, within the workplace people aged 55 and older are typically consid-
ered older workers, whereas in much of the scientific literature those aged
65 and older are considered older adults. Today, given the vast numbers
of people who are living into their 80s and 90s and beyond, an important
distinction is that between younger older adults, those aged 65-80 years,
and those aged 80+ Someone in their 60s or 70s is typically very different
from someone in their 80s. There are also important differences in charac-
teristics between those who are 80-89 and those who are 90+ years. These
distinctions are becoming extremely important as the number of people
living age 90 and above is increasing. Another important caveat is that
aging is associated with tremendous heterogeneity and all older people
are not alike due to differences in genetics and experiences over the life
course. A third important caveat is that aging is associated with plastic-
ity. Older adults can experience improvements and gains in physical, cog-
nitive, and functional performance and can learn new skills. They also
bring a wealth of knowledge, skills, and experiences to situations.

11
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2.2 Demographic profile
2.21 Age, gender, and ethnicity

As noted in Chapter 1, not only is the percentage of older adults in the
population increasing but also the older population itself is getting older.
The current population of people aged 90 and older is about two million
and is expected to quadruple over the next few decades. By 2050 people
aged 65 and older will represent about 20% of the population and those
aged 90+ will represent 2%. These trends are being paralleled in other
countries throughout the developed world. The increase in the oldest old
will continue to have a significant societal impact on healthcare, retire-
ment and pension systems, and living and family arrangements. People in
the later decades are more likely to have disabilities such as arthritis, and
more significant vision and hearing impairments. Memory impairments
also become more likely with increased age. They are also more likely
to have mobility restrictions and live alone with limited informal sup-
port. As noted throughout this chapter, these changes have implications
for the structure, format, and delivery of training and instructional pro-
grams and support materials. For example, structural barriers related to
outreach, scheduling, and transportation often impede the ability of older
adults to participate in community educational programs. In Chapter 10,
we discuss the topic of online learning programs as a potential solution
to these issues.

In terms of gender, older women outnumber older men, especially in
the later decades. In 2009, there were 22.7 million older women and 16.8
million older men, or a ratio of 135 women for every 100 men. The female-
to-male ratio increases with age. For example, for the population aged 90
and over, the number of men per 100 women is about 35 (U.S. Census
Bureau, 2011). Most women in this older age group are widowed.

Consistent with demographic changes in the U.S. population as a
whole, the older population is becoming more ethnically diverse. The
greatest growth will be seen among Hispanic persons, followed by non-
Hispanic blacks. Currently, individuals from ethnic minority groups
are less likely to own or use technologies such as computers. This has
vast implications for the design of training and instructional programs.
One obvious implication is language. For example, currently many older
Hispanic adults have limited fluency in English; thus, to ensure that train-
ing and instructional programs are accessible to this population they
need to be available in Spanish. The same is true for other ethnic groups.
In addition, it is important for instructors to have some background in the
cultural/ethnic mores of minority populations. Also, although use of the
Internet is increasing among older adults, older minority adults are less
likely to have access to the Internet and technology skills. This implies that



