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that this e-learning package would be an effective training platform to enable
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ial. On average, the participants improved 23% on the post-test scoring of the
career management material and 46% on the post-test scoring on PowerPoint skill
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more inclusive of new learning plat-
forms and more descriptive of learning
differences across adults at various
ages. It is not completely clear that

There is a substantial literature that fo-
cuses on adult learning and literacy.
Yet, after 80 years of research on this
issue there is no single answer, theory,
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or model of adult learning. As computer-
based e-learning becomes more normat-
ive in schools, at work, and at home,
the need to re-focus on the many adult
learning and literacy models and to
review and revise old models and devel-
op new ones, becomes increasingly im-
portant. These models need to become

adults over the age of 50, for example,
can benefit from e-learning formats. As
e-learning becomes an important plat-
form for skills acquisition across differ-
ent organizations and for employees at
companies as diverse as The Sports Au-
thority, AT&T, and IBM, there is a risk
that mature adults may have problems
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with e-learning and therefore could be
excluded from opportunities for acquir-
ing new skills.

The research outlined in this article is de-
signed to examine whether mature
adults are able to effectively use e-learn-
ing methods (CD-ROMs) to gain techno-
logy skills and acquire new information.
Three factors influence this research
focus: (i) the American workforce is get-
ting older; (ii) many companies need to
and are motivated to employ mature
workers; and (iii) e-learning will play an
important role in the inclusion of older
people in the workforce, if they can use
and access e-training.

E-LEARNING

E-learning, defined as computer-based
training via corporate intranets, the Inter-
net, or with a CD-ROM, is becoming a
popular alternative to face-to-face train-
ing'. Organizations are eager to con-
duct e-training because it is dynamic,
less expensive, eliminates many training
costs relating to travel and facilities and
requires employees to spend less time
away from their desks®. E-learning can
be self-paced and self-directed and ma-
terial can be tailored to a learner’s profi-
ciency and customized to the learning
styles and preferences of different
users. As businesses become more dis-
persed, the availability of e-learning to or-
ganizational employees anytime,
anywhere and around the world is an at-
tractive feature. For these reasons, com-
panies are expected to increase their
current spending on e-learning from $3
billion to $10 billion by 2007°.

E-learning is becoming popular for
many different kinds of jobs. E-learning
is used to train cashiers at companies
such as Sports Authority; mechanics at
Michelin; and sales reps at Toyota -
Canada. Both hard business and soft
management skills are e-trained and elec-

tronic kiosks are becoming common for
new employee applications. Facility with
technology and e-learning across busi-
nesses and across organizational levels
is becoming critical for building busi-
ness-related knowledge.

E-Learning and the older worker

The American workforce is getting
older. Today, there are more employees
over 40 than under 40%. More than one-
fourth of today’s workforce will soon be
over age 50° and will continue to grow
as the vast population of Baby Boomers
age and mature workers postpone retire-
ment>. Many members of the Baby
Boom generation (born between 1946
and 1964, and numbering 76 million in
the USA) are choosing to remain in the
workforce because of financial and per-
sonal reasons. Organizations need
mature employees to remain active parti-
cipants because of the knowledge,
skills, and expertise that they bring to
the workplace and to protect organiza-
tions from the financial disaster of
enormous pension payouts to retirees>.
There are too few Gen Xers (individuals
born between 1964 and 1981, and num-
bering approximately 48 million in the
USA) to fill the gap if the Baby Boomers
leave the workforce as they become eli-
gible to retire. Consequently, leading
edge companies have been exploring
strategies for rehiring retirees and re-
taining mature employees3.

Four significant factors are impacting
the need to develop cutting edge e-learn-
ing material for mature adults. First,
business is recognizing the need to
retain mature employees in the work-
force. Second, in the rapidly changing
business environment of the 21° cen-
tury, employees must engage in continu-
ous learning and customized training
and development to build business
knowledge and skills critical to success.
Third, many organizations are replacing
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traditional training and development
with e-learning. Fourth, an inability to
access and use e-learning courses can
place mature adults at a disadvantage.

Theories of Adult Learning

Two streams of research on adult learn-
ing are noteworthy-one focuses on self-
directed learning; and the other focuses
on the context of learning. Research
and theories related to individual styles
of learning have focused on how adults
self-direct learning relative to personal
life situations, life experience, and
social and cultural factors®’. The
models of Tough® and Knowles” assume
that learners self-diagnose their learn-
ing needs, identify resources and instruc-
tional formats, develop learning plans
and assess the outcomes.

In his seminal work, Knowles’ acknow-
ledged that adult life experience im-
pacts learning and is the basis of
mature self-directed learning. Tough®
found that 90% of participants in his
study had engaged in 100 hours of self-
planned learning projects in the previ-
ous year related to jobs; home and per-
sonal responsibilities; and leisure time
interests (see®® for a review of other
models of adult self-directed learning).
Later models of self-directed learning
are less linear than these earlier models
and assume that: (i) the learner interacts
with his/her environment; (ii) the con-
text in which he/she learns affects learn-
ing; and (iii)) the type of learning
influences the success of information
mastery'®'2,

Since the late 1990’s, there has also
been a steady shift from research on
self-directed learning and its focus on
the individual to a greater focus on the
context of learning'®. A second theory
of adult learning relates to context-
based or situation-based learning and
suggests that the context and social

nature of a situation are critical to the
learning experience'*'®. Context-based
learning occurs in the workplace where
people are engaged by other learners
who have different levels of mastery and
who together become part of a learning
community'>'®.  Learning communities
may form at work, in a family, in a
classroom, in an online community, or
in a neighborhood.

E-learning can be viewed as a form of
self-directed learning. When it is well-de-
signed, e-learning allows learners to
master information at their own pace,
review information as often as they
would like, access additional informa-
tion resources, and self-test for under-
standing. Based on the theories
mentioned®’, learning should be optim-
ized using e-learning. Additionally, e-
learning can be designed so that the
user experience can be varied to accom-
modate different learning styles, which
should further enhance the learning ex-
perience.

Although the Internet represents one of
the major technological innovations of
the last part of the 20" century, there is
almost no research on the effectiveness
of this technology for adult learning and
literacy'”'8. Related research about
usage and design of Internet sites for
adults is significant. By 2000, Americ-
ans over age 60 had already become the
fastest growing new user group on the
Internet'®. It has been shown that older
adults can capably use the Internet, but
their ability to access web pages or use
specific web sites has been shown to be
related to the site’s design, method of
content delivery, and the use of certain
typography characteristics, color, and
graphics (see National Institute on
Aging (NIA) guidelines on developing ac-
cessible online materials for older
adults®*?),
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Research conducted in school settings
is suggestive of the link between e-learn-
ing as both context-based learning and
self-directed learning. One study?® con-
cluded that to be effective, computer-
based training needs to: 1) actively
engage learners; 2) have participants
engage in group learning; 3) provide fre-
guent interaction and feedback; and 4)
connect learning to the real world. Learn-
ing technologies are ideally suited to
providing frequent and immediate feed-
back to learners?®. However, to be effect-
ive, learning must be customized to the
right level for learners?’. Whether
mature adults can effectively learn in-
formation via e-learning has not vyet
been well-documented as there have
been few studies conducted that com-
pare the impact of different delivery
methods on mastering e-knowledge by
mature adults (with the exception of>?%
30 and discussions in'”"'®). The pilot re-
search discussed below focuses on e-
learning as a form of self-directed learn-

ing.

Summary

This pilot research evaluated whether
mature adults can learn new business-re-
lated information or build new business-
related skills using e-learning material.
Several factors may impede the ability
of mature adults to master e- learning
material. The first factor is how easy it
is to use the material, i.e., its ‘usability’,
including navigational features and ease
of reading and comprehending the ma-
terial presented. The second factor is
the difficulty in mastering the education-
al content of the material. To evaluate
whether mature adults can use and
learn computer-based material, we de-
veloped e-learning material customized
to mature adults with courses that
enable users to build a better under-
standing of career development (career
management and pre-retirement plan-
ning) and other courses that help users
learn how to use technology applica-

tions (Word, PowerPoint, Excel, or Inter-
net Search Engines). BusinessThinking™
is an innovative educational product
with an e-learning platform or Very Fast
Learning Module (VFLM), that is de-
signed to enable people over age 50 to
quickly understand and master techno-
logy applications and other information.
Construction of the material was based
on the 2002 NIA Elder-Accessibility
guidelines®'. Results of previous re-
search on the usability of a subset of
the course material indicated that the
navigation system incorporated in the
CD-ROM-based materials was user-
friendly for people over age 50 as
almost no errors were made in naviga-
tion during usability testing. Users also
had positive opinions of all the materi-
al’. In the research discussed below, we
evaluated the ability of participants to
learn and apply information in the e-
courses to determine how effective the
material is in building content mastery.
Data about opinions, motivation, experi-
ence, and background were also collec-
ted to see how these factors are related
to the self-directed adult e-learning ex-
perience.

METHODS

All participants in this research were re-
cruited through the five SeniorNet Com-
puter Training facilities located in
Southern Maryland, Metropolitan Wash-
ington, D. C., and Northern Virginia
from a subject pool of approximately
200 individuals over the age of 50. Seni-
orNet is the largest online organization
of mature adults in the country. The Dir-
ector of the Center for Productive Aging
for the Jewish Council for the Aging
(JCA), the administrative group that over-
sees the SeniorNet Training Centers loc-
ated throughout the Metropolitan
Washington, D.C. area, coordinated the
recruitment of participants with the re-
search team. Individual participants
were tested in a quiet, private room and
a moderator was available at all times
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for assistance. Testing was held at the
Chevy Chase, Maryland SeniorNet Train-
ing Site which is easily accessible by car
and subway for all residents of Metropol-
itan Washington, D.C.

Study 1: A Pilot Test of the Ability of
Mature Adults to Learn Business-Re-
lated Information in CD-ROM Format
The first study used a subset of the Busi-
nessThinking™ courses and focused on
business skills related to career manage-
ment and pre-retirement planning (and
will be referred to as Business-Related In-
formation). In this pilot study, we evalu-
ated participants’ ability to learn from
the material.

Participants

Three females and four males particip-
ated in the testing of the Business-Re-
lated Information courses, ranging in
age from 54 to 67 with an average age
of 63.6 years. There was a range of edu-
cational backgrounds (from high school
to advanced degrees) and participants’
ratings of their own health were good to
excellent. Two of the participants were
African American and the remaining five
were White. All participants scored
above the norm on the vocabulary test.
Four of the participants self-rated their
computer experience at level 3, two at
level 4, and one at level 5, where 1 = no
skills and 5 = highly skilled. The self-
rating was based on responses on the
Prior Experience with Technology Ques-
tionnaire described below. English was
the first language of all individuals and
there were no signs of dementia or
vision problems within this sample or
within the sample tested in the second
study outlined below. Each individual
was paid $100 for participation.

Instruments

Demographics questionnaire

A demographics questionnaire was ad-
ministered to define the sample of parti-
cipants for selection purposes by

gender, age, level of education, race,
perceived health, and health in relation
to others their own age; and to determ-
ine if English was their first language.

Prior experience with technology ques-
tionnaire

The Prior Experience with Electronic
Technology Questionnaire was modified
from an instrument developed by K.V.
Echt, PhD, Research Health Scientist at
the Rehabilitation Research & Develop-
ment Center, VA Medical Center, Dec-
atur, GA3%. Items in this instrument
include: previous use of computers for
business and personal purposes; prior
use of other electronic devices; estimate
of current Web use; frequency of Web
use; and self-rating of computer skills.
This instrument was used to define the
samples.

Opinions questionnaire

This questionnaire represents a quantifi-
able individual impression of the soft-
ware that the participants completed
when they returned for the post-test.
Opinions measured include: (i) Seven
items on participants’ overall opinions
of the software package (e.g., | liked the
software package); (ii) Seven items
about participants’ opinions about ease
of moving around the software package -
navigation (e.g., | had no problems
moving around the software package);
(iii) Six items about participants’ opin-
ions about the quality of the informa-
tion presented in the software package
(e.g., The information was easy for me
to understand); and (iv) Ten items about
participants’ opinions about the design
of the software package (e.g., The text
was large enough for me to read easily).
Items were scored using a five-point
Likert scale ranging from ‘Strongly Dis-
agree’ (1), indicating a very low opinion,
to ‘Strongly Agree’ (5), indicating a high
opinion, on the 30 items. An average
sample score of ‘4’ or above is con-
sidered to be an indication that there is
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a consensus of approval (positive opin-
ion) on an item within a questionnaire
or across items within a category.

Shipley institute of living scale - Vocabu-
lary subtest/ Gardner & Monge vocabu-
lary test

The Vocabulary subtest of the Shipley In-
stitute of living scale®® consists of 40
multiple-choice items for which the re-
spondent is asked to choose out of four
words the one that is closest in meaning
to a target word. The Vocabulary
subtest relies on verbal skills that in-
clude reading ability, verbal comprehen-
sion, acquired knowledge, long-term
memory, and concept formation. Com-
parisons to administration of the Vocabu-
lary Subtest in related research indicates
that an average score of 34.5 correct re-
sponses would be representative of the
general population for adults aged 50 -
69%*. The Gardner & Monge Vocabulary
Assessment®® was used in the second
study as a substitute for the Shipley
Scale because some of the participants
in the second study were already famili-
ar with the Shipley, having completed
the instrument in previous, unrelated re-
search conducted by the second author
of this article. The two instruments are
highly correlated and were used to
define the samples tested in the two
studies reported here.

Mini-mental state examination (MMSE)
The Mini-Mental State Examination is a
widely used method for assessing cognit-
ive mental status*®3”. The MMSE repres-
ents a brief, standardized method by
which to grade cognitive mental status.
It assesses orientation, attention, imme-
diate and short-term recall, language,
and the ability to follow simple verbal
and written commands. Results indicate
level of cognitive function and were
used for screening participants.

Vision assessment: Snellen eye chart
The Snellen Vision Test is a standard

test to assess visual acuity. A score of
20/20 - 20/30 corrected binocular
vision is an acceptable range to indicate
there are no visual problems that might
interfere with this research. Individuals
whose vision did not fall within this
range were excluded from participation
in this research.

50-item Questionnaire

Participants received a 50-item set of
questions focused on career manage-
ment and pre-retirement issues consist-
ing of 26 True-False questions and 24
multiple choice questions to evaluate
their ability to learn information presen-
ted in the course material. Twenty five
questions focused on pre-retirement
planning (e.g., True or False: More than
half of workers aged 25 to 64 do not
own retirement accounts of any kind. Or
select the correct answer: Among work-
ing women: (i) Half receive no pension;
(ii) Those who have a pension, receive
half the amount men do; (iii) Half are
less confident than men that they will
achieve financial independence and
cover basic costs of retirement; or (iv)
All of the above). Twenty-five questions
focused on career management (e.g.,
True or False: What you learn outside of
work is not easily transferred to the job
that you do. Or select the correct
answer: Transferable skills: (i) refer to
new skills that you learn when you
change jobs; (ii) are the skills trans-
ferred from one employee to another;
(i) refer to skills that you master in one
job that can be applied to another posi-
tion; or (iv) are the skills transferred
from a manager to an employee). This
questionnaire served as the pre-test and
post-test measure of learning of the
course material.

Procedure

1.Participants read and signed a con-
sent form approved by an independ-
ent IRB.

2.Participants were given a brief descrip-
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tion of the goals of the study.

3.Participants completed demographics
and previous computer experience
questionnaires.

4.Participants completed the
Vocabulary Assessment.

5.Participants were individually assessed
for vision and their status on the Mini-
Mental State Exam.

6.For the pre-test, participants com-
pleted the 50-item questionnaire re-
lated to the course material on career
management and pre-retirement plan-
ning.

7.Participants took the CD-ROM home to
read and work through the business-re-
lated information courses at their own
pace. They were asked to work on
their own and not seek assistance
from others, and to keep a record of
time on a day-by-day basis spent work-
ing through the course material.

Shipley

Return visit 1 week later:

1.Participants completed the Opinions
Questionnaire as one of the outcome
measures;

2.For the post-test, participants com-
pleted the 50-item questionnaire
again; and

3.Participants were allowed to ask ques-
tions about their experience in the pro-
ject.

Pre-test/Post-test scoring

The pre-test and post-test consisted of
items that composed the 50-ltem Ques-
tionnaire. Each question was scored a 1
if a participant answered correctly and a
0 if the response was incorrect. The de-
pendent measure was the change
between pre-test and post-test scores
on each item and across items.

Results of Study 1

As noted above, participants were asked
to give opinions about the course on a
scale of 1 to 5 on a series of items
where 1 represented a low opinion and
5 represented a high opinion (Table 1).

Participants ranked the overall course as
a 4.0. They agreed that this was a good
course. Participants also reported that
information presented was good (aver-
age rating = 4.4) as was the overall
design of the software (average rating =
4.3). They rated the navigation system
of the software the highest (average
rating = 4.8).

In order to evaluate how much the parti-
cipants learned from the e-course mater-
ial a pre-test and post-test were
administered to each participant (see
Methods section above). It was demon-
strated that the individuals could take
the CD-ROM home, work through it at
their own pace and increase their know-
ledge of the information. Each of the
participants increased their pre- to post-
test knowledge scores by at least 10 per-
centage points (Table 2). On average,
participants improved about 23 percent-
age points on the post-test scoring. Par-
ticipants reported that they had spent
an average of 2.75 hours using the
course material during the one-week in-
terval between the pre- and the post-
test. No participant spent less than 1.75
hours or more than 6 hours using the e-
learning material and none of the parti-
cipants reported that they received any
assistance in learning the material from
others.

The first pilot study assessed the ability
of the participants to learn about Busi-
ness-Related Information. We found that
people over age 50 could improve their
knowledge using the developed e-learn-
ing courses. Next, we conducted anoth-
er pilot study to evaluate whether
e-learning could also be used to teach
mature adults how to use technology ap-
plications. In order to do this, we de-
veloped and evaluated another set of
courses that were designed to teach/en-
hance the user’s ability to use Power-
Point.

No 2

Vol 4,

October 2005,

107

-
v
c
©
=
=
s
o

=

<
[}
o
-
=
o
e
o
o
=
2
2




E-learning and mature adults

No 2

Vol 4,

October 2005,

108

www.gerontechjournal.net

STuDY 2. PILOT TEST OF THE ABILITY
OF MATURE ADULTS TO LEARN FROM THE
BUSINESS THINKING ™™ POWERPOINT
COURSES IN CD-ROM FORMAT
Participants

Three males and four females particip-
ated in testing, ranging in age from 54
to 68 with an average age of 61.3 years.

Education ranged from high school to ad-

vanced degrees. Participants’ perceived
health ranged from very good to excel-
lent. Two of the participants were Afric-
an American and the remaining five
were White. All but one of the parti-
cipants scored above the norm on the
Gardner & Monge Vocabulary Assess-
ment (average score = 23.3 which is
above the norm for 50 - 69 year olds).
All participants self-rated their com-
puter experience at level 3 or above as
measured by the ‘Prior experience with
technology’ questionnaire, however, five
participants indicated they had no previ-
ous PowerPoint experience; the remain-
ing two individuals rated themselves at

2 or 3 (low skills). This sample was com-
posed of different individuals than
those who participated in the first
study. Demographic characteristics were
matched as closely as possible to make
results of the two studies comparable.

Instruments / Procedure

Day One

Testing procedures and instruments

were the same as in the first study with

the following exceptions:

1.Participants completed the Gardner &
Monge Vocabulary Assessment.

2.Participants completed 18 PowerPoint
tasks that were considered represent-
ative of the demands of the Power-
Point program. They were rated
between 0 and 3 on their ability to
complete each task (pre-test and post-
test). PowerPoint tasks involved
asking participants to do basic Power-
Point procedures (e.g., Select a specif-
ic background; Enter information in
Title or Text box; Change background

Table 1. Overall average ratings by response category recorded from the opinions
questionnaire for Study 1. ‘Overall Opinion’ was a separate category and not a sum-

mary measure

- . o Information )
Opinion Score | Overall Opinion  Navigation Presented Design
Rating 4.0 4.8 4.4 4.3

Table 2. Percent correct scores (out of 50 items) on pre/post-tests and time spent re-
viewing the CD-ROM (in hours) using the software when it was taken home in Study 1

. Time
Subject number Pre-test Post-test (hours)
Subject#1 84% 94% 1.75
Subject#2 72% 94% 1.50
Subject#3 76% 96% 6.00
Subject#4 74% 94% 3.25
Subject#5 68% 96% 2.25
Subject#6 72% 94% 2.25
Subject#7 52% 92% 2.00
Average across 71% 94% 2.71
participants
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color; Insert an image; or Change size
of an image.)

Return Visit 1 Week Later
Participants completed the
Point tasks (post-test) again.

18 Power-

Pre-Test / Post-Test Scoring
Participants received a score of 0
(unable to begin, asks questions of ses-
sion moderator, or requires an interven-
tion by moderator to perform the task),
1 (begins task, but cannot complete), 2
(performs two or more steps but cannot
complete task), or 3 (completes entire
task successfully) for each task. A per-
fect score equaled a total of 54 points
(or 18 tasks x 3 points/task). The de-
pendent measure was the change
between pre-test and post-test perform-
ance on each task and across tasks.

Results for Study 2
The main finding of this pilot study is
that working independently, mature

adults could learn PowerPoint skills
from the e-learning software. It was
demonstrated that participants could

take this subset of the CD-ROM course
material home, work through it at their
own pace, receive no assistance from
others, and learn from the material as
outlined in Table 3. A 46% increase in
performance scores was observed in a
post-test assessment with participants
spending an average of 3 hours using
the material. At the post-test, parti-
cipant performance had improved to
96%-100% (average=99%) correct re-
sponses after using the material
between 1 and 5 hours (average=2.86
hours).

As indicated by responses to the Opin-
ions Questionnaire, participants were
also generally pleased with the overall
design of the course on learning Power-
Point (average opinion score = 4.1).
Presentation of material, navigational
properties of the program and the over-

Table 3. Percent correct performance on PowerPoint tasks on pre/post-tests and time
spent reviewing the CD-ROM when it was taken home in Study 2

Time

Subject number Pre-test Post-test (hours)
Subject#1 54% 100% 1
Subject#2 70% 100% 2
Subject#3 57% 100% 3.5
Subject#4 48% 100% 5
Subject#5 63% 100% 1.5
Subject#6 19% 96% 3
Subject#7 60% 96% 4

Average across 53% 99% 2.86

participants

Table 4. Overall average ratings by response category recorded from the opinions
questionnaire in Study 2. ‘Overall Opinion’ was a separate category and not a

summary measure

Information
Opinion Score | Overall Opinion Navigation Presented Design
Rating 4.1 4.2 4.2 4.6
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all design of the course were also rated
favorably (average scores = 4.2, 4.2,
and 4.6, respectively). See Table 4.

DiscussION

The focus of this research was to exam-
ine whether e-learning can be an effect-
ive framework for teaching various
technology and business-related skills
and information to mature adults. In the
first pilot study, we evaluated parti-
cipants’ ability to learn from career-re-
lated course material. There was an
average of 23% improvement between
the pre- and post-test scores after using
the e-learning material for about 2.75
hours. This indicated that people over
age 50 could use the e-learning material
and could learn new business informa-
tion using an independent computer-
based format as a medium for training.
Although many of the participants had a
fair degree of knowledge about career
management and pre-retirement plan-
ning information (as indicated by aver-
age pre-test scores of 71%) there was
still significant improvement to average
post-test scores of 94%. This suggests
that in future design of similar material,
additional information on pre-retirement
planning and career management
should be added that may be less famili-
ar but also useful for users.

In the second pilot study, we evaluated
the ability of mature participants to learn
how to use PowerPoint using only e-learn-
ing material. While all of the participants
had some computer experience and were
able to make intelligent guesses about
how to use some basic features (reflec-
ted in their pre-test scores), they had
little or no experience with the Power-
Point technology application or how to
use some of its more customized fea-
tures. Results revealed that participants
improved on average by 46% to a near-per-
fect (99% correct) ability to use the Power-
Point material in just under 3 hours of

training using our PowerPoint-related
course material at home with no assist-
ance from others.

It is interesting to examine the differ-
ences in improvement scores between
the two studies (i.e., 23% versus 46%). In
the case of the pre-retirement informa-
tion, results were dependent upon the
ability of the participants to remember
new text-based information. In the case
of PowerPoint, participants were re-
quired to learn new skills. That is, parti-
cipants were required to read the text
and also perform hands-on manipula-
tion of computer procedures in order to
learn them. One possible reason for the
greater improvement with the Power-
Point material is the difference in the
material to be learned and the proced-
ures required learning it. With Power-
Point, the to-be-learned information
involved actually practicing the manipu-
lations, thus reinforcing memory of the
information, while the pre-retirement to-
be-learned material required only re-
membering the text. No practice or
memory enhancement techniques were
involved with the pre-retirement materi-
al which suggests that future versions
of the course might include exercises in
which the reader must actually use text-
based material of this nature in reinfor-
cing exercises to facilitate memory by
asking the user to apply the text-based
material in some way as they proceed
through the course. Additionally, per-
formance of participants on the pre-re-
tirement pre-test was already high, so
there was less room for improvement
among participants. In future research,
relevant material could be included that
may be less familiar to mature adults in
the course material, and the pre/post-
test questions could be made more diffi-
cult to answer. These strategies may
lower the pre-test performance, provid-
ing more room for improvement in the
post-test.



E-learning and mature adults

These pilot studies demonstrated that e-
learning can be an effective tool to
enable mature adults to learn material re-
lated to business information and techno-
logy applications when it is
custom-designed for them. As with all
pilot research, it is important to realize
that these results are based on small
samples and, therefore, these findings
should be viewed within this context.
The results reported emphasize the
need for these studies to be replicated
with larger groups in order to verify the
results and to increase the generalizab-
ilty of the findings. Furthermore, the e-
learning methods were not compared to
other traditional training methods (for in-
stance, classroom materials in print). A
comparison of different training meth-
ods could shed light on whether or not
e-learning is an optimal method for
teaching text-based material and skills
to mature adults.

Notwithstanding these notes of caution,
the results reported in this paper are en-
lightening within the larger context of
the adult learning literature. Earlier
work®’ indicated that mature adults can
master diverse information through self-
directed learning. These pilot studies
contribute data to the literature on self-
directed learning, using computer based
training as the medium for independent
self-directed learning. In addition, well-
designed e-learning is consistent with
guidelines for the development of adult
learning material when it is learner-cent-
ric, goal-driven, and occurs within a
social context'83839,

E-learning has the potential of providing
a significant training and development
format for mature adults because it is
private, can be conducted at the
learner’s convenience, can be reviewed
and repeated multiple times, and is avail-
able. Many of the e-learning courseware
materials on the market assume a relat-

ively sophisticated knowledge of techno-
logy and e-terminology and familiarity
with using e-learning. Those features
that make e-learning courseware inter-
esting and attractive to tech-savvy indi-
viduals may make it unhelpful and
inaccessible to those who are less exper-
ienced with computer-based training.

As organizations move toward using a
greater degree of e-training, they risk ex-
cluding mature employees from the e-
training and development that is critical
to their performance and success. This
research provides some evidence that e-
training can be an effective learning
medium for mature adults. Therefore, e-
training that is custom-designed for
mature adults may well be used by or-
ganizations that value experience and
talent and want to avoid the appearance
of providing training only to some em-
ployees.

Acknowledgement

This pilot research was supported by
The National Institute on Aging, Grant
#NIH-SBIR A6317G1 - awarded to Marian
Stoltz-Loike, Ph.D. The authors thank
Micki Gordon, Director, Center for Pro-
ductive Aging and Information Re-
sources, Jewish Council for the Aging,
Rockville, MD for assistance in recruit-
ing participants and the individuals at
the SeniorNet Training Center in Chevy
Chase, MD for participating in this re-
search.

References

1. Urdan TA, Weggen CC. Corporate e-Learn-
ing: Exploring a new frontier. Equity Re-
search March 2000:1-32

2. Moran JV. ROI for E-Learning. Learning Cir-
cuits [Internet journal]; 2002. Available from
www.learningcir-
cuits.org/2002/feb2002/moran.html

3. Stoltz-Loike M, Morrell RW, Loike J. Usability
Testing of BusinessThinkingTM e-Learning
CD-ROMs with Older Adults. Educational Ge-

No 2

Vol 4,

October 2005,

-
v
c
©
=
=
s
o

=

<
[}
o
-
=
o
e
o
o
=
2
2




E-learning and mature adults

No 2

Vol 4,

October 2005,

-
v
c
©
c
=
E
o

—

<
v
@

-
c
<}
N
o
o
2
=
2

rontology 2005. In press

Greene K. The New Workforce Demographics
of the 21st Century. Chicago: SHRM Di-
versity Conference; 2004

Employed Persons by Detailed Industry, Sex,
and Age (Table 16). US: Bureau of Labor Stat-
istics; 2003. Available online:
http://www.bls.gov/cps/cpsaat3.pdf
Knowles MS. Self-directed learning. New
York: Association; 1975

Tough A. The adult’s learning projects: A
fresh approach to theory and practice in
adult learning. Toronto: Ontario Institute for
Studies in Education; 1971

Straka GA. European views of self-directed
learning: Historical, conceptual, empirical,
practical, vocational. Miinster: Waxmann;
1997

Straka GA, editor. Conceptions of self-direc-
ted learning: Theoretical and conceptual con-
siderations. Miinster: Waxmann; 2000

. Spear GE, Mocker W. The organizing circum-

stance: Environmental determinants in self-
directed learning. Adult Education Quarterly
1984; 35:1-10

. Cavaliere LA. The Wright brothers’ odyssey:

Their flight of learning. In: Cavaliere LA,
Siroi A, editors. The New Update on Adult
Learning Theory. San Francisco: Jossey-Bass;
1992; pp 83-91

. Garrison DR. Self-directed learning: Toward

a comprehensive model. Adult Education
Quarterly 1997; 48:18-33

. Merriam SB. The changing landscape of

adult learning theory. In: Comings J, Garner
B, Smith C, editors. Review of Adult Learning
and Literacy, vol. 4. Mahwah: Erlbaum;
2004; pp 199-220

. Lave J. Cognition in practice: Mind mathemat-

ics, and culture in everyday life. Cambridge:
Cambridge University Press;1988

. Lave J, Wenger E. Situated learning: Legitim-

ate peripheral participation. Cambridge: Cam-
bridge University Press; 1991

. Lave J. The practice of learning. In: Chaikin

S, Lave J, editors: Understanding Practice: Per-
spectives on Activity and Context. Cam-
bridge: Cambridge University Press;1996; pp
3-34

. Rosen DJ. Using electronic technology in

19.
20.

21.

22.

23.

24.

25.

26.

27.

adult literacy education. In: Comings J,
Garner B, Smith C, editors. Review of Adult
Learning and Literacy, vol. 1. Mahwah: Erl-
baum; 2000; pp 304-315

. Stites R. Implications of new learning techno-

logies and adult literacy learning. In: Com-
ings J, Garner B, Smith C, editors. Review of
Adult Learning and Literacy, vol. 4. Mahwah:
Erlbaum; 2004. pp 109-155

US Bureau of Statistics, 1999

Echt KV. Designing web-based information
for older adults: Visual considerations and
design directives. In: Morrell RW, editor.
Older Adults, Health Information, and the
World Wide Web. Mahwah: Erlbaum; 2002;
pp 61-88

Morrell RW, Dailey R, Rousseau GK. Applying
research: The nihseniorhealth.gov project.
In: Schaie KW, Charness N, editors. The
Impact of Technology on Successful Aging.
New York: Springer; 2003; pp 134-161
Morrell RW. Technology and Older Adults:
Evolution, Myths, & Revolution. The Older
Adults Online Workshop sponsored by AARP,
HHS, and GSA. Washington, D.C.; July 2004.
An outline of the paper is available online at
www.aarp.org

Morrell RW. A Reality Check on the Use of In-
formation Technology by Older Adults.
Paper presented at the Aging by Design Con-
ference sponsored by Bentley College and
AARP. Conference proceedings. Waltham,
MA; September 2004

Morrell RW, Dailey S, Stoltz-Loike M, Feld-
man C, Mayhorn C, Echt KV, Podany K. Older
Adults and Information Technology: A Com-
pendium of Scientific Research and Web Site
Accessibility Guidelines. Silver Spring; Prac-
tical Memory Institute; 2005

Making Your Web Site Senior Friendly: A
Checklist. Bethesda; National Institute on
Aging; 2002

Roschelle JM, Pea RD, Hoadley CP, Gordin
DN, Means B. Changing how and what chil-
dren learn in school with computer-based
technologies. Future of Children.
2000:;10(2):76-101. Available online:
http://www.futureofchildren.org/pubs-
info2825/pubs-info.htm?doc_id-69787
Roschelle JM, Pea RD. Trajectories from



28.

29.

30.

31.

32.

33.

E-learning and mature adults

today’s WWW to a powerful education infra-
structure. Educational Researcher 1999;8:22-
25

Stoltz-Loike M, Morrell RW, Loike J. Usability
and Knowledge Assessment of BusinessThink-
ing™ Software Program: Career Develop-
ment. Jamaica, NY: SeniorThinking; 2003.
Technical Report #112103. Sponsored by
the National Institutes of Health

Stoltz-Loike, M. Designing e-learning Materi-
al for Mature Employees: Blending Innova-
tion in Business and Technology. The Aging
by Design Conference sponsored by Bentley
College and AARP, Waltham, MA. September
2004

Stoltz-Loike M, Morrell RW, Loike J. An Over-
view of Usability Testing and Assessment of
Knowledge and Skills Acquisition of Business-
Thinking™ e-Learning Courses. Jamaica, NY:
SeniorThinking; 2004 Technical Report
#052604. Sponsored by the National Insti-
tutes of Health

Morrell RW. The process of construction and
revision in the development of a model web-
site for use by older adults. International
Journal: Universal Access in the Information
Society; 2005, 1 - 26. Available at www.nih-
seniorhealth.gov

Echt KV, Morrell RW, Park DC. Effects of age
and training formats on basic computer skill
acquisition in older adults. Educational Geron-
tology 1998;24:3 - 25

Shipley WC. Shipley Institute of Living Scale.
Los Angeles: Western Psychological Services;

34.

35.

36.

37.

38.

39.

1986

Park DC, Hertzog C, Leventhal H, Morrell
RW, Leventhal E, Birchmore D, Martin M, Ben-
nett J. Medication adherence in rheumatoid
arthritis patients: Older is wiser. Journal of
the American Geriatrics Society 1999;
47:172 - 183

Gardner E, Monge R. Adult age differences in
cognitive abilities and educational back-
ground. Experimental Aging Research
1977;3:337-383

Folstein MF, Folstein SE, McHugh PR. Mini-
mental state. A practical method for grading
the cognitive state of patients for the clini-
cian. Journal of Psychiatric Research
1975;12:189-198

Cummings JL. Mini-Mental State Examina-
tion. Norms, normals, and numbers. Journal
of the American Medical Association
1993;269:2420-2421

Hopey CD. Technology, basic skills, and
adult education: Getting ready and moving
forward. Columbus, OH: Center on Educa-
tion and Training for Employment. Ohio
State University; 1998

Stites R, Hopey CE, Ginsburg L. Assessing
lifelong learning technology (ALL_TECH): A
Guide for Choosing and Using Technology
for Adult Learning (NCAL Tech Rep. PG98-
01). Philadelphia: Philadelphia National
Center on Adult Literacy, Graduate School of
Education, University of Pennsylvania;1998.
Also available on http://www.liter-
acy.org/pubs.html

No 2

Vol 4,

October 2005,

-
v
c
©
=
=
s
o

=

<
[}
o
-
=
o
e
o
o
=
2
2






