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Abstract. The purpose of this study was to develop and pilot-test a web-based
application that could train a diverse group of aging adults to more successfully
use technologies vital to functional tasks and independent, everyday living. The
training application simulated the use of automatic teller machines (ATMs) and
the use of a mobile phone to call and fill a prescription. Thirty-two adults (age
range 28–71, 63 % aged 55+) were assessed at baseline on functional task
performance by being given an ATM task and a prescription task assessment to
complete. Participants then underwent 2 weeks of training before being given a
follow-up assessment; informal evaluation interviews were also administered.
Overall, participants found it easy to use the training interface and that the
presentation of material was favorable, however some would have preferred less
repetition in training tasks. Recommendations on application-development and
design as well as training structure are discussed.
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1 Introduction

In an increasingly technological society, more and more everyday activities are utilizing
more advanced gadgets and devices with the purpose of making completion of these
activities easier and more efficient. However, for groups who are at risk for decreased
technology utilization or decreased tech-literacy and for those at risk for experiencing
cognitive impairment (e.g., older adults) use of these advanced gadgets and devices may
make completion of these activities more difficult. As an example, older adults who are
used to filling a prescription by visiting a pharmacy and who have little experience with
mobile phones (e.g., cellular phones or smartphones) may have difficulty with using
these devices to refill a prescription. Previous research has shown that online-based
training can increase the accuracy of successfully completing technology-based func-
tional tasks. The purpose of this study was to develop and pilot-test a web-based
application that could train a diverse group of adults, including middle-aged and older
adults, to more successfully use technologies vital to functional tasks and independent,
everyday living. The training application was developed with a touchscreen interface
and designed to simulate technologies aging adults may need to use in their daily lives:
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automated teller machines (ATMs) and mobile phones used to call a pharmacy and refill
a prescription. We discuss the design of the application and the training procedure and
discuss results taken from evaluation surveys given to participants at the completion of
the training. We also make recommendations on application development and design as
well as training structure based on participant responses.

1.1 Background

Technologies are evolving at a rapid pace, somuch so that they have become unavoidable
in everyday life [1].While most new technologies introduced to the market are developed
with the purpose of making the completion of everyday tasks easier and more efficient,
use of these technologies typically requires a certain level of technical know-how to
successfully use and are not always intuitive. As such, those with little to no experience
with technology or those with decreased tech-literacy are at a risk for not being able to
successfully use new and evolving technologies which, in turn, can inhibit daily func-
tioning [2–4]. The challenges of this disadvantaged group can be exacerbated among
those experiencing cognitive impairment as this can inhibit the learning process and
make mastery of new technologies more difficult [5–13]. Despite difficulties with
learning and mastering new technologies, many aging adults recognize that it is an
important endeavor to pursue in an increasingly technological society [1, 14, 15],
although many lack the resources (access to the technology, lack of sufficient training) or
the motivation to do so [2, 10].

Advanced technologies such as information and communication technologies
(e.g., Internet-connected computers or smartphones) can be especially useful to aging
adults experiencing functional limitations, as the communication and information
capabilities of these gadgets and devices can allow the user to transcend these limi-
tations [16]. As an example, frail older adults with mobility concerns (e.g., inability to
drive, needing assistance to walk) can use ICTs to accomplish daily tasks that would
typically require them to leave their home, such as grocery shopping or banking.
Despite the advantages of ICTs and other advanced technologies in enhancing the lives
of aging adults, those experiencing functional limitations are also less likely to utilize
these technologies [11, 17].

A major barrier to successful use of evolving technologies among aging adults
experiencing functional limitations, aside from physical barriers such as poor vision
preventing the user from being able to see screens or buttons [11], is that of literacy.
With technologies becoming embedded into our daily routines, successful use requires
knowledge across a variety of domains, increasing the complexity of certain tasks
especially to those with little technology experience. As an example, studies examining
aging adults’ use of online personal health records shows that successful navigation
and use of such sites requires not only technological expertise, but also a certain
amount of health literacy and numeracy skills [18–20].

Catering technologies to differing users based on digital and technological literacy,
health literacy, or numeracy skills is not always feasible or possible. In the absence of
more catered technologies, training designed to enhance technology use and make
gadgets and devices easier to use becomes a necessity. Previous work has found that
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when developing training protocols specifically for older adults and technology, online
instructional programs that provide hands-on practice with task components (in con-
trast to instructional programs that provided written or visual information but do not
allow for practice with the technologies or with simulations of the technologies)
facilitated increased knowledge acquisition and transfer performance [4]. This study
contributes to the previous literature by pilot-testing an online-based training appli-
cation designed for aging adults to increase their technology skills, increase confidence
in being able to use technologies associated with functional living, and allow them to
perform daily tasks important to independent living.

2 Method

Data for this study come from a project titled “The Development and Validation of
Computer Based Cognitive Assessment and Functional Skills Training Package” con-
ducted at the University of Miami Center on Aging in the Summer of 2015. The purpose
of the project was to develop a technology-based functional skills training application
suite that could ultimately be integrated with cognitive assessment and cognitive
training protocols; the final product would be able to assess the cognitive ability of the
user based on functional task testing as well as train the user to gradually improve
functional task skills. The sample consisted of 32 individuals: twenty identified as
having severe mental illness or mild cognitive impairment and 12 identified as cogni-
tively healthy. As this study was a pilot test of the training application, enrollment was
open to adults aged 18+. Age ranged from 28–71, with 63 % of participants aged 55+.

The training application was designed to simulate the use of an ATM as well as the
use of a mobile phone to call a pharmacy and refill a prescription. These tasks were
deemed important to functional, independent living due to the prevalence of these
technologies as well as their widespread use. The application was designed to be used
with a touchscreen interface (e.g., touchscreen desktop computer, tablet) so as to more
closely mirror the physical requirements of using ATMs and mobile phones (rather
than using a mouse to click on the appropriate buttons). Our pilot-test was conducted
using a touchscreen desktop computer. As shown in Figs. 1, 2 and 3, the visual
appearance of the ATM and prescription training application emulated what one might
see with these technologies in a real-world setting.

2.1 Training Procedure

The training sessions were designed based on previously tested guidelines regarding
technology training for aging adults [21, 22]. Participants were asked to come in for 6
sessions: a baseline assessment, 4 training sessions, and a follow-up assessment. The
first of the participants’ 6 visits included acquiring informed consent, completing a
baseline survey packet (more thoroughly detailed in the next section), and completing
baseline assessment tasks. The baseline assessment tasks consisted of 1 ATM task and
1 prescription task wherein the participants were given instructions on completing an
exercise related to using an ATM and filling a prescription using a mobile phone.
Participants were allowed to complete the baseline assessment at their own pace.
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After the baseline assessment, participants returned for 4 training sessions. The
training sessions, when possible, were scheduled within a 2-week timeframe, however
in some cases the timeframe was extended if there were conflicts with the participants’
schedules. There were no time limits set for the training sessions (participants were
given a certain number of tasks to complete and were thus free to complete them at their
own pace); some were able to complete the trainings relatively quickly (approximately
30 min) while others took a great deal longer (90+ min).

Fig. 1. Screenshot of “Enter PIN” screen from the ATM training application

Fig. 2. Screenshot of “Select Transaction” screen from the ATM training application
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Participants were given a series of tasks to complete during each training session: 6
tasks related to using an ATM and 4 tasks related to filling a prescription using a
mobile phone. At the beginning of each task, the participants were given instructions
on how to complete the task. The training sessions would begin with simpler tasks
(e.g., for the ATM training the first task involved viewing the balance of a checking
account, and for the prescription training the first task involved filling the prescription
of one empty pill bottle). If the participant made a mistake while completing the task, a
pop-up window would appear re-stating the instructions of the task. If the participant
continued to make mistakes, pop-up windows would continue to appear with detailed
tips on how to complete the task. If the participant made mistakes even after these tips
were revealed, the training application would then reveal the step-by-step procedure of
how to complete the task by highlighting the correct buttons to push.

The training started with simple tasks but increased in difficulty (i.e., “levels”) as
the participant progressed. For the ATM training, tasks that the participants were asked
to complete included withdrawing cash, transferring funds from one account to another,
and depositing checks/cash. For the prescription training, participants would be pro-
vided multiple prescription bottles and would need to assess, based on the information
from the bottles, which prescriptions needed to be refilled and then go about refilling
the correct prescription(s) (e.g., in one task the participant is provided with two pre-
scription bottles but only one bottle has remaining valid refills, and so the participant
can only refill the prescription of the bottle with the remaining refills). A more detailed
description of the levels is provided in Table 1.

Upon completing a set of tasks, the participants would then be asked to repeat the
tasks based on their success in the first set. During this second set of tasks, the
participant would begin with “level” below the last in which they made a mistake.

Fig. 3. Screenshot featuring mobile phone and two pill bottles from prescription training
application; participants must successfully choose which prescription should be re-filled based on
information provided on bottles.
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As an example, let us imagine a participant who, during the first set of ATM tasks, was
able to complete levels 1, 2, 3, and 5 without any mistakes but then made mistakes on
levels 4 and 6 – in this instance, when the participant begins the second set of tasks,
they would begin with level 3 (a level below 4, the task in which they made their first
mistake). Upon completing the tasks a second time, the participants would then be
instructed to complete the tasks a third time, once again beginning a level below their
last mistake made. The training session would end upon the completion of the third set
of tasks.

If the participant was able to complete a set of tasks without making any errors, in
the next training set the participant would be asked to begin from the first level and
repeat all tasks. If the participant was able to complete all the tasks again without
errors, the training session was ended early. Upon completing the 4 training sessions
over 2 weeks, participants returned for a follow-up assessment where they were given 1
ATM and 1 prescription task to complete.

Table 1. ATM and prescription training task level descriptions

Task Level and description

ATM (1) View checking account balance
(2) Withdrawal $175 in cash from checking account (note: because the ATM
can only dispense $20 bills, participant must withdrawal $180 to complete
task)

(3) View checking account and make a withdrawal from checking account
(4) View checking account, replenish checking account by transferring
appropriate amount from savings to checking account, and withdrawal
funds from checking account

(5) Transfer funds into checking account (note: for this task the participant is
provided with a checking account and 2 savings accounts; to successfully
complete the task they must transfer funds from the correct savings account
outlined in instructions)

(6) Deposit 2 checks and cash into 3 different accounts (note: each check and
the cash can only be successfully deposited in the corresponding account
described in the instructions)

Prescription (1) Participant provided with 1 prescription bottle – must call pharmacy and
follow audio instructions to refill prescription

(2) Participant provided with 2 prescription bottles – must call pharmacy and
follow audio instructions to refill both prescriptions

(3) Participant provided with 2 prescription bottles – must call pharmacy and
follow audio instructions to refill the prescription which has remaining
refills (note: only 1 of the bottles had refills remaining, the other had 0)

(4) Participant provided with 2 prescription bottles – must call pharmacy and
follow audio instructions to refill the prescription which had not expired
(note: only 1 of the bottles had prescriptions that did not expire)
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2.2 Data and Analysis

At the baseline assessment, participants were administered a survey collecting infor-
mation on demographic characteristics, prior computer and Internet experience, atti-
tudes towards computers, and self-assessed proficiency of computer use. A series of
tests measuring cognitive ability were also administered. Participants were also given a
Computer Tasks Evaluation Questionnaire at the completion of the baseline assessment
tasks so that they may give their opinions on the training application (e.g., legibility of
the text, touchscreen easy to use). At the follow-up assessment, the tests measuring
cognitive ability were administered again as well as the Computer Tasks Evaluation
Questionnaire once the follow-up assessment tasks were completed.

An informal, qualitative evaluation interview was also conducted at the follow-up
assessment so as to allow for participants to give more detailed feedback on the training
application and the training procedures. These interviews provide the primary data for
this investigation. Participants were asked open-ended questions about whether they
found the training useful, whether they found the training enjoyable, if they thought the
training would help them carry out the tasks on a day-to-day basis, and how the training
could be improved. These evaluations were systematically reviewed by researchers
with qualitative training for common themes and concepts regarding what the partic-
ipants liked and did not like about the training.

Data was also collected during the training sessions themselves in the form of log
data and task observations completed by study personnel; however this data is not used
for this investigation.

3 Results

3.1 Descriptive Statistics

The mean age of participants was 53 (as previously reported, 63 % of the sample was
aged 55+). Sixty-three percent of the sample identified as male with most participants
indicating they had a high school degree or less (67 %). Approximately 59 % of the
sample identified as Black/African and 22 % identified as White Hispanic/Latino, 4 %
as White Non-Hispanic/Latino, and the remaining 15 % as multi-racial or other. All
participants who revealed income information reported a yearly household income of
less than $40,000; fifteen percent reported less than $5,000 per year, 33 % reported
between $5,000–$9,999 per year, 26 % reported between $10,000–$14,999 per year,
and the remaining respondents reported somewhere between $15,000–$39,999 (note: 1
participant chose not to report income while 1 was unsure of the total). Regarding
occupational status, most categorized their employment as “other” and, when asked to
elaborate, indicated that they were unemployed due to disability (30 %). Eleven per-
cent indicated that they were working full- or part-time, 11 % indicated they were
retired, 7 % indicated they primarily performed volunteer work, and 15 % indicated
that they were unemployed due to being laid off/actively seeking employment. The
remaining participants indicated they were unemployed but did not indicate they were
actively seeking employment.

Designing a Web-Based Application to Train Aging Adults 295



3.2 Training Evaluation

The informal evaluation interviews administered after the follow-up assessment
showed that a majority of participants were pleased with the training. Ninety-four
percent of participants indicated that they found the training useful, 91 % indicated that
they found the training enjoyable, and 91 % indicated that they believed the training
would help them carry out the ATM and prescription tasks on a daily basis.

When asked to elaborate on how they found the training useful, common themes
mentioned were that the training taught the participants something new and potentially
important to everyday life (22 %), that the training helped to increase overall task
performance to the point that the participants felt comfortable in their ability to perform
the tasks outside of a training setting (25 %), and that they felt the training helped to
train their memory and increase their attention and awareness to detail (31 %). As
noted in one interview:

Was able to apply skills from the training classes to real-life. Indicated he actually filled a
prescription via phone for the first time ever a week prior to follow-up, said “I wouldn’t have
been able to do it without this study. It was great.”

When asked to elaborate on how they found the training enjoyable, two predom-
inant themes emerged: that the challenge of completing the tasks in conjunction with
new skill acquisition was appealing, and that the training itself was fun and almost
game-like despite not being designed as a game. From the evaluation interviews:

Tasks were challenging. “I like to challenge myself. I get enjoyment out of challenging myself.”
Liked how tasks made him “stop and think about things.”

Forty-one percent of participants highlighted that they gained personal satisfaction
from the training through the process of learning something new and challenging
themselves. Twenty-two percent specifically highlighted how they found the training
fun. Interestingly, while the training was not designed to be used as a game, a few
participants treated it as such to make the experience more enjoyable and to challenge
themselves. As one participant noted, during each training session he would attempt to
do it “as fast as I can” and try to complete the tasks faster with each session.

While some participants indicated that they had previous experience with using an
ATM or using a mobile phone, the majority still indicated that the training would help
them in accomplishing tasks on a day-to-day basis. Twenty-eight percent indicated that
the training either taught them something new about completing these tasks or helped
to reinforce what they already knew. The theme of memory and paying attention to
detail also re-emerged, with 4 participants discussing how the tasks highlighted things
they would not usually think much about:

The training helped to “reinforce what I already know.” He felt he didn’t learn anything new
but the training made him more attentive. He brought up an example from the prescription
tasks: “I pay attention to the writing on the prescription bottles more.”

Participants were also asked to be critical of the training application and training
sessions and provide recommendations on what they felt may improve the experience.
When asked how the training could be improved, the most prominent theme was that of
repetition. Eight of the participants (25 %) felt that the tasks were repeated too often
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with 6 others indicating that they would have preferred additional tasks that were more
challenging and more diverse in the skills that were taught. Two participants also
indicated that they would have liked to see more training programs that went beyond
ATM and mobile phone/prescription tasks (e.g., training on the basics of using the
Internet). Only one participant suggested tailoring the training sessions based on skill
level, recommending that a survey be administered prior to the training measuring task
knowledge and having the training sessions cater to the “problem areas” identified in
the survey. Nine participants (28 %) indicated they wouldn’t change anything about the
training.

4 Conclusion

Research has shown that individuals with low levels of tech-literacy and experience
and those experiencing cognitive declines may be less successful at utilizing tech-
nologies in everyday life [2–13]; this can pose as a significant issue for this group as
technologies become more embedded in daily activities, potentially preventing these
individuals from carrying out necessary tasks of daily functioning. This study
pilot-tested an online training application suite designed to train aging adults in suc-
cessful use of an ATM and use of a mobile phone to promote independent living.
Results from informal interviews conducted after the training revealed that
online-based programs simulating real-world technologies can benefit aging adults.
However, a common criticism noted by participants was the repetition of tasks. While
repetition is recommended in technology training [2] so that older adults can more
easily absorb new material, many of our participants felt that this took away from the
novelty and enjoyment of the experience, making some of the training sessions almost
“boring.” Participants also requested increased diversity in tasks as well as more
challenging tasks.

As mentioned previously, the ATM and prescription training applications were the
first of a proposed web-based application suite that would train aging adults to more
successfully use gadgets and devices vital to functional tasks and independent,
everyday living. In addition to modifying the design of the ATM and prescription
applications as well as modifying the training procedures to better reflect the training
needs and preferences of aging adults, our intent is to expand the number of training
applications. Applications currently under development would train aging adults to
more easily and successfully use ticketing kiosks, self-checkout counters (e.g.,
self-checkout kiosks found at a grocery store), and technologies used during a doctor’s
visit (e.g., a check-in kiosk). Such an application suite could assist aging adults with
living independently in an increasingly technological society by training them to use
technologies they may be unfamiliar with or training them to more successfully use
technologies they may have little experience with or little understanding of.

Acknowledgements. The project described was supported by the Wallace H. Coulter Center for
Translational Research at the University of Miami. The content is solely the responsibility of the
authors and does not necessarily represent the official views of the Wallace H. Coulter Center for
Translational Research.

Designing a Web-Based Application to Train Aging Adults 297



References

1. Broady, T., Chan, A., Caputi, P.: Comparison of older and younger adults’ attitudes towards
and abilities with computers: implications for training and learning. Br. J. Educ. Technol. 41,
473–485 (2010)

2. Berkowsky, R.W., Cotten, S.R., Yost, E.A., Winstead, V.P.: Attitudes towards and
limitations to ict use in assisted and independent living communities: findings from a
specially-designed technological intervention. Educ. Gerontol. 39, 797–811 (2013)

3. Czaja, S.J., Charness, N., Fisk, A.D., Hertzog, C., Nair, S.N., Rogers, W.A.: Sharit, J:
Factors predicting the use of technology: findings from the center for research and education
on aging and technology enhancement (create). Psychol. Aging 21, 333–352 (2006)

4. Rogers, W.A., Fisk, A.D., Mead, S.E., Walker, N., Cabrera, E.F.: Training older adults to
use automatic teller machines. Hum. Factors 38, 425–433 (1996)

5. Beier, M.E., Ackerman, P.L.: Age, ability, and the role of knowledge on the acquisition of
new domain knowledge: promising results in a real-world learning environment. Psychol.
Aging 20, 341–355 (2005)

6. Charness, N., Kelley, C.L., Bosman, E.A., Mottram, M.: Word-processing training and
retraining: effects of adult age, experience, and interface. Psychol. Aging 16, 110–127
(2001)

7. Czaja, S.J., Sharit, J., Ownby, R., Roth, D., Nair, S.: Examining age differences in
performance of a complex information search and retrieval task. Psychol. Aging 16,
564–579 (2001)

8. Dickinson, A., Arnott, J., Prior, S.: Methods for human-computer interaction research with
older people. Behav. Inf. Technol. 26, 343–352 (2007)

9. Gatto, S.L., Tak, S.H.: Computer, internet, and e-mail use among older adults: benefits and
barriers. Educ. Gerontol. 34, 800–811 (2008)

10. Purdie, N., Boulton-Lewis, G.: The learning needs of older adults. Educ. Gerontol. 29,
129–149 (2003)

11. Renaud, K., Ramsay, J.: Now what was that password again? a more flexible way of
identifying and authenticating our seniors. Behav. Inf. Technol. 26, 309–322 (2007)

12. Sharit, J., Czaja, S.J., Nair, S., Lee, C.C.: Effects of age, speech rate and environmental
support in using telephone voice menu systems. Hum. Factors 45, 234–251 (2003)

13. Umemuro, H.: Computer attitude, cognitive abilities, and technology use among older
japanese adults. Gerontechnology 3, 64–76 (2004)

14. Boulton-Lewis, G.M., Buys, L., Lovie-Kitchin, J., Barnett, K., David, L.N.: Ageing,
learning, and computer technology in australia. Educ. Gerontol. 33, 253–270 (2007)

15. Hanson, V.L.: Influencing technology adoption by older adults. Interact. Comput. 22,
502–509 (2010)

16. Winstead, V., Anderson, W.A., Yost, E.A., Cotten, S.R., Warr, A., Berkowsky, R.W.: You
can teach an old dog new tricks: a qualitative analysis of how residents of senior living
communities may use the web to overcome spatial and social barriers. J. Appl. Gerontol. 32,
540–560 (2013)

17. Greyson, S.R., Garcia, C.C., Sudore, R.L., Cenzer, I.S., Covinsky, K.E.: Functional
impairment and internet use among older adults: implications for meaningful use of patient
portals. JAMA Intern. Med. 174, 1188–1190 (2014)

18. Rodríguez, V., Andrade, A.D., García-Retamero, R., Anam, R., Rodríguez, R., Lisigurski,
M., Sharit, J., Ruiz, J.G.: Health literacy, numeracy, and graphical literacy among veterans in
primary care and their effect on shared decision making and trust in physicians. J. Health
Commun. 18, 273–289 (2013)

298 R.W. Berkowsky et al.



19. Taha, J., Czaja, S.J., Sharit, J., Morrow, D.G.: Factors affecting usage of a personal health
record (PHR) to manage health. Psychol. Aging 28, 1124–1139 (2013)

20. Taha, J., Sharit, J., Czaja, S.J.: The impact of numeracy ability and technology skills on
older adults’ performance of health management tasks using a patient portal. J. Appl.
Gerontol. 33, 416–436 (2014)

21. Czaja, S.J., Sharit, J.: Designing Training and Instructional Programs for Older Adults. CRC
Press, Boca Raton (2013)

22. Fisk, A.D., Rogers, W.A., Charness, N., Czaja, S.J., Sharit, J.: Designing for Older Adults:
Principles and Creative Human Factors Approaches. CRC Press, Boca Raton (2009)

Designing a Web-Based Application to Train Aging Adults 299


	Designing a Web-Based Application to Train Aging Adults to Successfully Use Technologies Important to Independent Living
	Abstract
	1 Introduction
	1.1 Background

	2 Method
	2.1 Training Procedure
	2.2 Data and Analysis

	3 Results
	3.1 Descriptive Statistics
	3.2 Training Evaluation

	4 Conclusion
	Acknowledgements
	References


