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Technological advance and the mass insertion of technological equipment and informa-
tion and communication technologies in the workplace require that workers, especially
the older ones, adapt to these changes and deal with difficulties arising from their use.
Research aim Analyze and compare the effect and impact of training on the use of tech-
nological devices and information and communication technologies in the participants’
work performance. Methods Quantitative, descriptive, experimental and longitudinal
study, composed by: pre-training, training, post-training and follow-up phases. A socioec-
onomic questionnaire, an interview about the technological devices and information and
communication technologies used in the work environment, difficulties and strategies and
self-assessment scales of training impact at work were used. Data were analyzed through
descriptive statistics, Fisher’s exact test, logistic regression and McNemar test. Results
The mean age was 63.3 years older among the participated 30 workers with 15 men and
15 women. The approach adopted for training was practice centered on the client, in a
simple and low complexity way. The positive effect of the training can be observed in the
significative reduction of difficulties throughout its phases as well as in the analysis of its
the impact. Gender, age, income and years of study showed a significative correlation
with the degree of difficulty. The importance of continuing training in the lives of older
workers became clear in follow up phase, since some of them presented an increase in
difficulty three months after the end of the training. Conclusion The results of this study
indicate the potential of a training program carried out a simple, low complexity and
client centered approach. Understanding of how individuals deal with the new technolo-
gies, the challenges they impose and the variables that influence their use, are the basis
for the development of successful training programs.
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INTRODUCTION

As a consequence of the aging of the population
around the world, societies are currently dealing
with the aging of the economically active popu-
lation (EAP), as a result of the declining inflow of
young people and the fact that workers are stay-
ing longer in the labor market (Camarano, Kanso,
& Fernandes, 2013).

A projection on growth rates for age groups be-
tween the period of 2010 to 2050 indicated that
the group of young people aged between 15 and
29 years old may present negative growth rates,
the segment aged between 30 and 59 vyears
may present growth, however in a progressively
smaller rate, and from 2045 only the group of
older adults may have a positive growth rate
(Camarano, 2014). Consequently, the federal
government has been presenting measures and
changes in social security over the years, which
have led workers to stay longer in the labor mar-
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ket than previously expected.

Social trends indicate that a greater number of
older workers will become a part of the Brazilian
labor market every year, thus strategies to maxi-
mize productivity, health, safety, and the well-
being of these workers will be necessary. Lack
of appropriate planning in the near future may
result in a shortage of labor and a shortage of
skills (Alpass, & Mortimer, 2007; Czaja, Sharit,
Charness, & Schmidt, 2015).

Changes in the 21% century work environment
have created new requirements for knowledge,
skill, and capacity for workers. Technological
innovations have led to continuous and rapid
changes in the workplace. Currently, most work-
ers use some kind of technology at work such
as desktop computers and laptops, smartphones,
tablets and multifunction devices. Such changes
involve concerns about the ability of older work-
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ers to adapt to these changes, because most of
the technologies available today were not part of
the environment of workers aged 50 or over when
they received training for their careers. In addition,
technological changes, especially concerning the
expansion of the computer science, optimized the
time of the information speed and (geographic)
space, resulting in direct impacts in the relational
dimensions of the individuals and of work (Czaja,
Sharit, Charness, & Schmidt, 2015; Alley, & Crim-
mins, 2007; Lee, Czaja, & Sharit, 2009).

The most known factors that make it difficult for
the population to adapt to the insertion of tech-
nologies in their work activities are the natural
declines in physical and cognitive abilities, reluc-
tance to learn to use both technological devices
(TD) and information and communication tech-
nologies (ICT), and social factors such as cultural
and linguistic differences (Lee, Czaja, & Sharit,
2009; Umemuro, 2002).

The labor market has sought qualified people
and has marginalized individuals who do not
master technologies. Therefore, workers will
have to continually adapt to changes arising
from globalization and advances in informa-
tion technology. The reduction of differences in
professional skills, especially in relation to the
rapid technological advances, can be achieved
through the provision of lifelong learning and
training programs (Czaja, Sharit, Charness, &
Schmidt, 2015; Souza, & Melo, 2017). A training
program may enable older workers to improve
their skills and continue to perform their duties
satisfactorily (Ilmarinen, & llmarinen, 2015).

Training modalities and techniques are also rec-
ommended to improve the performance of young
adults as well as older people. The exception
concerns the improvement of the development of
practical activities (hands-on) in relation to con-
ceptual trainings (theoretical) of older adults (Lep-
pel, Brucker, & Cochran, 2012). Thus, it is essen-
tial to provide access to training and to ensure that
the training program is appropriate to the needs
and preferences of older adults so that there is
“success in learning” (Charness, & Czaja, 2006).

In addition to the inherent challenge of technolo-
gies, prejudices, myths, and stereotypes perme-
ate the organizational culture of older workers
(Beier, 2015). Among them, we can highlight
the belief that older workers are difficult to train,
have a lower capacity to learn new tasks, espe-
cially those that involve the use of technologies,
have a lower labor and productive capacity and
present a decrease in physical abilities (Czaja,
Sharit, Charness, & Schmidt, 2015; Sharit, Czaja,
Hernandez, & Nair, 2009).
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Contrary to myths, studies suggest that older peo-
ple are able to learn new skills, including those
involving technological equipment and informa-
tion and communication technologies, however,
they are generally slower to acquire skills that in-
volve technological devices than younger adults
(Charness, & Czaja, 2006; Beier, & Ackerman,
2005; Nicoll, 2003; Tomporowski, 2003).

In that regard, this study is justified by the need
to answer some questions that seem central to
understand the impact caused by the insertion
of technologies in the work environment in Bra-
zil. It must be considered that work is one of the
main areas of human occupation, it is not only
necessary but also a key element in social inte-
gration, considering that much of the time and
energy of the individuals is invested in it. It is
through work, in the sense of contribution and
public utility, that individuals see the possibil-
ity of citizenship and inclusion in society (Nardi,
2006). Together with the fact that workers are
staying longer in the labor market, we must con-
sider all the changes that have occurred in this
context. Technological advance and the mass
insertion of technological equipment and infor-
mation and communication technologies in the
workplace require that workers, especially the
older ones, adapt to these changes and deal with
difficulties arising from their use. Thus, this study
aimed to analyze the impact of a training on the
difficulties and in the use of TD and ICT in the
participants’ work performance immediately af-
ter its conclusion, and three months later.

MetHOD

This is a qualitative and quantitative, descrip-
tive, interventional, longitudinal, and prospec-
tive study consists of four phases: pre-training,
training, post-training, and follow-up. The pro-
ject was approved by the Committee of Ethics in
Research, number: 811.505, fulfilling the ethical
principles of researches involving human beings.

The inclusion criteria of the study were: workers
aged 50 years or older, who had difficulty using
TD or ICT, of both sexes, of any marital status,
any socioeconomic class, minimum schooling
of four years of study, without reported cogni-
tive deficits (by Mini Mental State Examination
(MMSE), without neuromotor disabilities, and
with without vision problems. Exclusion criteria
were: individuals less than 50 years of age who
did not engage in work activities, did not use
TD and ICT at work, had no difficulties in using
them, were illiterate, had neuromotor disabilities,
and had uncorrected (deficient) sensory deficits.
visual and auditory) or cognitive deficits reported.

Sampling was selected by means of a non-prob-
abilistic technique called intentional sampling
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for convenience. To make the sample homoge-
neous, six strata were created (stratum 1: men
aged 50 to 59 years; stratum 2: women aged 50
to 59 years, stratum 3: men aged 60 to 69 years,
stratum 4: women aged 60 to 69 years, stratum
5: men aged 70 to 79 years, stratum 6: women
aged 70 to 79 years), which helped recruit sub-
jects. The strata were balanced and composed of
five participants each, which totaled a sample of
30 participants at the end of the study.

The participants were recruited by invitation,
through a poster at digital media (social networks
and electronic mail) of the Federal University of
Parana - Brazil, as well as of the city of Curitiba
and the metropolitan region. The contact be-
tween the interested parties and the researcher
was made through email or telephone available
in the poster. The trainings were carried out at
Federal University of Parana and at the partici-
pants’ own workplace when necessary. The fol-
lowing instruments were applied to those who
accepted the invitation.

Pre-training phase

To meet the selection criteria, the participants
were submitted to the Mini Mental State Exami-
nation (MMSE) (Folstein, Folstein, & McHugh,
1975) with a passing grade of illiterates = 13
points; 1-7 years of education = 18 points; 8
years of education or more = 26 points, as pro-
posed by Bertolucci and collaborators (Bertoluc-
ci, Brucki, Campacci, Juliano, 1994).

The selected participants answered a socioeco-
nomic questionnaire with information about age,
marital status, occupation, education, income
and specific questions about work activities such
as the position held, the work regime, weekly
workload and working time, in previous and cur-
rent employment.

After that, the participants answered the ques-
tionnaire about TD and ICT used in the work
environment, which was developed by the au-
thor of this study based on the questionnaire
about the experience with computers and tech-
nologies developed by Center for Research and
Education on Aging and Technology Enhance-
ment -CREATE (Czaja et al., 2006). This instru-
ment was divided by TD and ICT and aimed to
identify which TD and ICT the participants used
at work, if they had already received training to
use them, whether or not they had difficulties
in using it and, if so, what grade of its difficulty
(none, few, many) and what specific difficulties.
The following TD and ICT were addressed in the
questionnaire: smartphone; fax machine; com-
puter; copier/scanner; Internet; email; printer;
card machine (credit/debit/voucher); ATM; bar-
code reader; telephone switchboard; tablet; re-
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cording and playback devices such as CD, DVD,
flash drive, multimedia projector and others that
can be choosed by the participants. When the
participant reported using the email at work, for
example, after indicating that he or she received
training for use and the degree of difficulty in us-
ing it, he should choose his specific difficulty in
using this ICT (send an e-mail to a person or a set
of people, respond to a person or a set of person,
forward to a person or a set of people, attach
files, create and manage folders and others).

Training phase

The approach used in the development of train-
ing was the client-centered practice (CCP), which
can be defined as an approach that recognizes the
autonomy of the subject, his/her need to choose
alone what he/she needs and wants to learn, and
his/her recognition of which difficulties affect their
performance, in the case of this study, in their
work. This approach aims to provide subjects ser-
vices that are more appropriate to the particular
context in which they live. It is believed that as
long as the information provided by participants
in training programs is valued and respected, there
will be greater involvement of the subject (Ameri-
can Occupational Therapy Association, 2014; Law,
Baptiste, & Mills, 1995; Sumsion, & Smyth, 2001;
Vaz, Jubilini, & Queiroz, 2017).

Thus, the trainings were designed individually,
and the duration, frequency and number of train-
ing sessions were defined according to the needs
of each participant related at the questionnaire
about TD and ICT used in the work environment.
In addition, the structuring, planning and devel-
opment of the training were based on (Czaja, &
Sharit, 2012):

¢ Previous knowledge about TD or ICT;

¢ Aspects related to the aging process (cognitive
abilities, physical and sensory functions, for ex-
ample);

* Adequacy of the environment to the needs of
the participants;

¢ Differentiated pedagogical practice according
to the needs and pace of learning of each par-
ticipant;

¢ Logical sequence of contents (smaller for greater
complexity);

* Practical exercises for content fixation and gen-
eralization of learning.

The instructional materials were built throughout
each session, individually, with letters of adequate
size and font (arial 14pt), sentence spacing, step
by step functions, real illustrations, with simple
language and reduction of technical terms.

Post-training and follow-up phase

At the end of the training and three months after

that, the participants answered again a question-
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naire about TD and ICT used in the work en-
vironment, and a self-assessment scale of the
impact of training in the workplace - measure in
amplitude of Abbad (1999). The “self-assessment
scale of the impact of training in the workplace”
is composed of 12 items and the answers are
given according to a 5-point Likert scale (Pilati,
& Abbad, 2005). For scoring, a value is assigned
to each answer (I totally agree = 1, agree = 2,
neutral = 3, disagree = 4, totally disagree = 5).
For the analysis of the impact for each partici-
pant and for the sample, the sum of the scores
attributed by each participant to each item is cal-
culated and then the mean (M) and the standard
deviation (SD) are also calculated. For those par-
ticipants who presented mean equal to or lower
than 2.99 (1 to 2.99) it was considered that there
was an impact of the training and for participants
who presented mean above 3 (3 to 5) there was
no impact. The overall impact of training is cal-
culated from the overall mean of the responses
of all participants divided by the total items of
the instrument (Abbad, Pilati, Borges-Andrade, &
Sallorenzo, 2009).

Data analysis

The data were analyzed through the descriptive
statistics method, and to verify the training ef-
fect in relation to the qualitative variables, that
is, the comparison of the participants’ responses
between the phases, the McNemar test was per-
formed. To analyze the association between vari-
ables, Fisher’s exact test and logistic regression
were used. The SAS 9.2 software was used for
the analyses, and a significance level of 5% was
used for all comparisons.

ResuLts

Pre-training phase

Thirty workers, 15 men and 15 women, aged
between 50 and 75 years with a mean age of
63.3 participated in the study. Of the partici-
pants, 56.6% are married, 53.3% have more than
15 years of formal education, and 70.0% have
a monthly income equal to or greater than R$
5,201.00 (approximately 1,287 Euros).

The participants also reported several previous
and current occupations (higher education teach-
er, occupational therapist, journalist, business
administrator, agronomist, typist, library assistant,
finance director, foreign language teacher, among
others). Out of these, 26.7% reported having the
same occupation until the present, regardless of
whether they changed their place of work and
whether they were retired or not, 36.7% changed
occupations, however, they still perform their ac-
tivities in the same area of knowledge of their pre-
vious work, and 26.7% reported changes both in
their current work activities and in their area of
knowledge, when compared to their previous oc-
2019

cupations. Finally, 10.0% of the participants still
perform the same function, but they were hired
as “senior employees” because they are retired.
In relation to the current occupation, 53.3% work
full time and 13.3% work part time, 16.7% are
self-employed, 10.0% are volunteers and 6.7%
work according to demand.

In this phase, the influence of socioeconomic
characteristics on the degree of difficulty of the
participants was analyzed. At the level of signifi-
cance adopted, the gender variable showed a
positive correlation with the degree of difficulty
in the use of the printer (p-value =0.03), and after
logistic regression, different from expected, men
presented 48.6% more chance in presenting
difficulty in using this equipment than women.
The variable age presented a positive correlation
with the degree of difficulty in using the comput-
er (p-value=0.03). The years of study presented a
positive correlation with the degree of difficulty
in the use of the cell phone (p-value =0.03) and
in the use of the computer (p-value<0.01), and
the income variable presented a positive corre-
lation with the degree of difficulty in using the
computer (p-value=0.03) (Table 7).

Training phase

Regarding the use of technologies in the work
environment, the most used TD and ICT were
the common smartphone (73.3%), computer
(100%), copier (83.3%), internet (96.7%), e-mail
(96.7%), printer (90.0%) and recording and play-
back devices (CD, DVD and flash drive) (80.0%).
Among the participants who reported using TD
and ICT, despite the significant use, only a few
reported having received training to use them.

When asked about the degree of difficulty
(none, some or much) in the use of TD and ICT,
greater difficulties were reported in computer
use (96.6%), followed by the common smart-
phone and smartphone (81.8%), (75.0%), e-mail
(69.0%), GPS (100.0%) and Bluetooth (100.0%).

Due to the variation of the difficulties presented
by the participants and considering the meth-
odology adopted in the training, the number
and duration of the sessions were different for
each participant. Practical classes were held,
ranging from 45 to 120 minutes, between one
and two times a week, and the number of train-
ing sessions ranged from one to 19 (frame 1).
The variation was often related to greater dif-
ficulty in retaining information, lower learning
pace, little time available for training, because
this often happens in the workplace and the
need to review content at the beginning of each
new session, which eventually increased the
duration of these.
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Table 1. Association between degree of difficulty and gender, age group, years of study

and income
Printer Gender
Difficulty level Female Male Total
(N=14y (N=13)° (N=27)
| don’t have 78.6 38.5 59.3
| have some 14.3 61.5 37.0
| have a lot 7.1 0.0 3.7
Total 100.0 100.0 100.0
p-value=0.03
Age group
Computer
Difficulty level 50 a59 60 a 69 70a79 Total
(N=10) (N=10) (N=10) (N=30)°
| don’t have 10.0 0.0 3.3
| have some 100.0 70.0 50.0 73.3
I have a lot 20.0 50.0 23.3
Total 100.0 100.0 100.0 100.0
p-value=0.03
Years of study

Smartphone
Difficulty level De4a8 De8atll De11a15  More than 15 Total

(N=0) (N=2) (N=5) (N=15) (N=22)
| don’t have 0.0 50.0 0.0 20.0 18.2
| have some 0.0 50.0 20.0 66.7 54.5
I have a lot 0.0 0.0 80.0 13.3 27.3
Total 0.0 100.0 10.0 100.0 100.0
p-value=0.03
Computer De4a8 De8all De 11a 15 More than 15 Total
Difficulty level ~ (N=1) (N=7)° (N=6)" (N=16)" (N=30)°
I don't have 0.0 0.0 16.7 0.0 3.3
| have some 100.0 71.4 16.7 93.7 73.3
I have a lot 0.0 28.6 66.6 6.3 23.3
Total 100.0 100.0 100.0 100.0 100.0
p-value<0.01

Income (in Brazilian Real)

Computer
Difficulty level 1301 to 2601 to 3901 to More than Total

2600 3900 5200 5201

(N=1)? (N=3)* (N=5)* (N=21) (N=30)
I don‘t have 0.0 33.3 0.0 0.0 3.3
I have some 100.0 0.0 80.0 80.9 73.3
I have a lot 0.0 66.7 20.0 19.1 233
Total 100.0 100.0 100.0 100.0 100.0
p-value= 0.03

3 Number of participants who reported using TD or ICT at work.
b Percentage of participants reporting any, some or very difficulties in using this TD or ICT
(the number of participants who reported using ICT at work was considered to be 100%).
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Post-training and follow-up phase: analysis of
difficulties

According to the participants’ responses after
training, the TD and ICT most used in the work-
place were the same reported previously. After
training, the TD and ICT which the participants
reported greater degree difficulty were smart-
phone (55.0%), computer (56.6%), tablet (60.0%),
GPS (100.0%), and Bluetooth (100.0%).

After three months of the end of the training,
the TD and ICT most used in the workplace re-
mained the same as the ones in previous phases.
Regarding the degree of difficulty, greater diffi-
culties were presented in the use of TD and ICT,
such as smartphone (44.5%), computer (66.7%),
copier (40.0%), GPS 0%) and Bluetooth (100.0%).

In the comparison between the pre and post-
training phases, after applying the McNemar
test, an important effect of the training per-
formed (greater reduction in the degree of dif-
ficulty) was observed.

A significant reduction in the degree of difficul-
ty was observed in the use of the following TD
and ICT: smartphone (63.2% - p-value<0.01);
computer (60.0% - p-value<0.01); recording
and playback devices (53.0% - p-value=0.04);
copier (45.0% - p-value=0.03); e-mail (43.4% -
p-value=0.02); and internet (39.3% - p-value=
0.04) (Table 2). The other TD and ICT also pre-
sented a decrease in the degree of difficulty,
although the training effect for them was not
significant (Table 2).

When comparing the pre-training and follow-up
phases, significant reduction in the degree of dif-
ficulty was observed in the use of the following
TD and ICT: computer (46.7% - p-value<0.01);
internet (44.8% - p-value= 0.02); and recording
and playback devices (53.0% - p-value= 0.03)
(Table 3). Same as the previously comparison,
the other TD and ICT also presented a decrease
in the level of difficulty but was not significant.

Therefore, the variation in the degree of difficulty
presented by the participants between the post
training and follow-up phases, was not possible
to notice a significant effect of the training. In this
comparison the percentages of difficulty reduc-
tion were lower than others presented previously,
and greater difficulties were observed in the use
of computer (20.0% present more difficult), cop-
ier (33.0%); printer (21.7%); and e-mail (21.4%).
These results may be due to the fact that the par-
ticipants did not apply what was taught during the
training more frequently and/or to the emergence
of new difficulties as a result of their crescent in-
terest in using more TD and ICT functions.
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Post-training and follow-up phase - Impact
analysis

In relation to impact, considering the mean of all
participants, the overall balance points to a posi-
tive impact of training in their workplace.

When considering the participants’ individual
responses, the training had a positive impact
for the majority of the participants and, for one
participant alone, it had no impact, although its
mean (3.1) was close to the impact (2.99).

The statements of the scale, which a larger num-
ber of participants reported agreeing or fully
agreeing with, after the training, were: “I often
use what | have been taught during training in my
current job”; “I take advantage of the opportuni-
ties | have to put what was taught during training
into practice”; “The skills | learned during training
led me to make fewer mistakes in my work con-
cerning activities related to the training content”;
“When I apply what | have learned in training, | do
my work more quickly”; “The quality of my work
improved in the activities directly related to the
content of the training” and; “The training made
me more receptive to changes in my work”.

On the other hand, the statements which a larger
number of participants reported disagreeing or
totally disagreeing with were: “I remember well
the contents taught in the training” and “The
training also benefited my co-workers, who
learned from me some new skills”.

Thus, the improvement in participants’ abilities
resulting from the training can be noticed when
the majority states that the skills they learned
in training made them commit less mistakes, in
their work (90% post-training, 100% follow-up);
when reporting that in applying what they have
learned in training, they do their work faster; and
when they report that the quality of their work
improved in relation to training content.

Regarding the maintenance of the impact of the
training, the training continued to have effect in
the work even after three months. As in the post-
training phase, in the follow-up phase, when ana-
lyzing the individual responses, it was possible to
notice that the training did not have a positive im-
pact for only one participant (different participants).

DiscussioN

Two major trends have driven Brazilian econom-
ic development: the demographic transition and
the rapid evolution of technology. There is a no-
ticeable increase in the number of older workers
in the labor market, who have experienced many
changes, whether in the organization of work, in
their context or in the tasks to be carried out.
With the technological evolution has been re-
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Table 2. Reduction in the degree of difficulty of the participants: Comparison between
pre-training and post-training phases

TD/ICT I don’thave | havesome |havealot Total
Smartphone (pre-training) Smartphone (post-training)

| don’t have 10.5 0.0 0.0 10.5
I have some 31.6 26.3 0.0 57.9
I have a lot 0.0 31.6 0.0 31.6
Total 42.1 57.9 0.0 100.0
p-value <0.01

Computer (pre-training) Computer (post-training)

| don’t have 0.0 3.3 0 3.3

| have some 36.7 33.3 3.3 73.3
| have a lot 6.7 16.7 0.0 23.3
Total 43.3 53.3 3.3 100.0
p-value<0.01

Copier (pre-training) Copier (post-training)

| don’t have 35.0 0.0 0.0 35.0
I have some 45.0 20.0 0.0 65.0
| have a lot 0.0 0.0 0.0 0.0
Total 80.0 20.0 0.0 100.0
p-value = 0.03

Internet (pre-training) Internet (post-training)

| don’t have 21.4 3.6 0.0 25.0
I have some 35.7 32.1 0.0 67.9
| have a lot 0.0 3.6 3.6 7.1
Total 57.1 39.3 3.6 100.0
p-value = 0.04

E-mail (pre-training) E-mail (post-training)

I don’t have 28.6 3.6 0.0 32.1
| have some 39.3 21.4 0.0 60.7
I have a lot 3.6 3.6 0.0 7.1
Total 71.4 28.6 0.0 100.0
p-value = 0.02

Recording and playback Recording and playback devices

devices (pre-training) (post-training)

| don’t have 29.4 0.0 0.0 29.4
| have some 47 1 17.7 0.0 64.7
I have a lot 0 5.9 0.0 5.9
Total 76.5 23.5 0.0 100.0
p-value = 0.04
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Table 3. Reduction/Increase/Maintenance in the degree of difficulty of the participants
in the use of the computer, internet and recording and playback devices: comparison

between the pre-training and follow-up phases

TD/ICT I don’t have I have some I have alot  Total
Computer (pre-training) Computer (follow-up)

| don’t have 3.3 0.0 0.0 3.3

I have some 23.3 50.0 0.0 73.3
I have a lot 6.7 16.7 0.0 23.3
Total 333 66.7 0.0 100.0
p-value <0.01

Internet (pre-training) Internet (follow-up)

| don’t have 20.7 3.5 0.0 241
I have some 37.9 31.0 0.0 69.0
I have a lot 3.5 3.5 0.0 6.9
Total 62.1 37.9 0.0 100.0
p-value = 0.02

Recording and playback Recording and playback devices

devices (pre-training) (follow-up)

| don’t have 29.4 0.0 0.0 29.4
| have some 47.1 17.7 0.0 64.7
I have a lot 0 5.9 0.0 5.9
Total 76.5 23.5 0.0 100.0
p-value = 0.03

quired of the workers the domain of machines
and electronic equipment (Czaja, Sharit, Char-
ness, & Schmidt, 2015; Lancman, Jardim, & Bar-
ros, 2013; Sznelwar, Uchida, & Lancman, 2011;
Huber, & Watson, 2014). On the other hand,
such changes have not been accompanied by
training programs, which often generate difficul-
ties, challenges and insecurity for workers who
have not had contact with these technological
devices throughout their career.

The lack of professional knowledge and skills
is considered to be one of the most important
obstacles to the employment of older workers
(Lee, Czaja, & Sharit, 2009; Tuominen, & Takala,
2006). These workers are often considered the
most difficult part of the population to adapt to
technological equipment and ICT and face chal-
lenges in trying to interact with them in their
work environments. The difficulty is often due
to both the incompatibility between technologi-
cal skills and the technological requirements of
available jobs and the reluctance to learn to use
technological equipment and ICT, plus factors
related to the aging process itself (Lee, Czaja, &
Sharit, 2009; Umemuro, 2002).

In this study, the difficulty in using TD and ICT
showed a significant association in relation
2019
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to gender, age and income. Regarding gender,
women presented less difficulty in using the
printer when compared to men, contrary to the
majority of the studies that show that men are
friendlier with technologies than women (Cai,
Fan, & Du, 2017). As for the age, in agreement
with the literature, the advance of this one was
associated to the increase in the difficulty in the
use of the computer (Choi, & Dinitto, 2013; Frie-
mel, 2014). Higher income and more years of
schooling were associated with lower degrees
of difficulties in computer and smartphone use,
which is in line with the literature findings. Ac-
cording to some studies (Ogata, 2012), higher
levels of education are correlated with increased
knowledge and experience related to TD and ICT
and, income is positively associated with greater
digital access, as well as more advanced digital
skills (Ono, & Zavodny, 2007; Van Deursen, &
Van Dijk, 2011).

Such difficulties and obsolescence of skills can
be prevented through training programs. Aging
is not a problem, and cannot be considered as
such, because learning new skills is possible in
any age group. Work training in conjunction with
various other types of courses gives older work-
ers opportunities to improve their skills, which
enables them to adapt to changes and continue
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to perform their duties satisfactorily (Ilmarinen, &
Ilmarinen, 2015).

The trainings can consist of individual sessions,
group sessions, workshops, online instructions,
manual instructions, or informal training from
a co-worker, family, friend, or a combination of
all of these. Programs can vary in duration, fre-
quency, session size, structure, and other factors
such as protocols used for evaluation and reeval-
uation. Training can also be done at the pace
of the participant or the trainer, or even a spe-
cific program (for online learning for example).
It can occur in a variety of environments such
as the workplace, the participant’s house, in a
classroom, community centers, or even at a dis-
tance. However, the characteristics and needs of
those who receive the training should always be
considered (Czaja, & Sharit, 2012). Furthermore,
the training objectives should always be aligned
with those of work and they should consider the
individual differences in TD and ICT learning. In
addition, training objectives should always be
aligned with work, should consider individual
differences in TD and ICT learning and should
be flexible and responsive to the skills and needs
of each worker (Lee, Czaja, & Sharit, 2009; Car-
michael, & Ercolani, 2014; Ravichandran, Cichyb,
Powers, & Kirby, 2015).

According to a study, which sought to analyze
the employment and trainings received by older
workers, these workers preferred that trainings
happened in the workplace and that they were
composed of practical activities rather than
theoretical training in classrooms (Smith, Smith,
& Smith, 2010). They also indicated that they
prefer trainings focused on specific tasks. An-
other study poited out that training, in the use
of technologies, should provide a lot of time for
the practice of the trained functions and a sup-
portive environment, through the combination
of classroom-based and individual approaches
(Chiu et al., 2016). In a review study that sought
to critically examine the current state of research
on the use of systematic instructional design pro-
cedures to develop job-related training for older
workers (Van Rooij, 2012). Focusing only on stud-
ies that contained a pre-test/post-test study pro-
ject with reported effect sizes, the author found
that small-group training or those that took into
account each participant’s learning pace were
related to high levels of performance when com-
pared to trainings performed in large groups and
in a different pace than the worker’s receiving
the training. In addition, evidence indicates that
older workers perform well in training, especially
when they are guided considering the reality of
each worker, age issues, their previous knowl-
edge, skills, goals, attitudes, motivation, values
and interests (Ilmarinen, & llmarinen, 2015; Beier,
2019

176

2015; Czaja, Sharit, 2012; Van Rooij, 2012).

Therefore, the training carried out in this study
approached practically all the factors consid-
ered important for the accomplishment of train-
ing with older workers and, after analyzing the
comparisons, the positive effect of the training
can be observed in the reduction of difficulties
throughout its phases as well as in the analysis
of its the impact. The participants noticed that
they performed their tasks faster, made fewer
mistakes, which could be a predictor for the re-
duction of embarrassing situations, remembered
what they learned in the training, experienced
improvement in the quality of work, and realized
that they can contribute to their workplace and
to the relationships they experience in it (Ravi-
chandran, Cichyb, Powers, & Kirby, 2015). It is
also worth mentioning that participants showed
the ability to apply what they learned in training
in their workplaces, which contributes to better
experiences of workers, according to European
Centre for the Development of Vocational Train-
ing (Lagana, Oliver, Ainsworth, & Edwards, 2011).

The methodology used in the training had a sim-
ple, low-complexity and client-centered practice.
It was concerned with the identification of issues
that workers considered important, necessary
and essential for them to remain in the labor
market. This contributed to the positive out-
comes presented in the study: reduction of diffi-
culties in the use of technology and the impact of
training. As in most of the trainings in this study,
the literature also considered necessary, for older
workers, the provision of a simple and individual
training program, for technology learning, lasting
several weeks (Van Rooij, 2012).

Contradicting myths and stereotypes, the partici-
pants of this study were able to learn, and after
a training that respected their limits, time and
interest, they overcame barriers such as misper-
ception about their own capacities and abilities,
lack of confidence and negative feelings. In addi-
tion, a meta-analysis and other studies (Ilmarinen,
& llmarinen, 2015; Czaja, & Sharit, 2012; Ravi-
chandran, Cichyb, Powers, & Kirby, 2015; Euro-
pean Centre for the Development of Vocational
Training, 2012), pointed out that the training sig-
nificantly improves the performance and skills of
older workers.

Training enables workers to acquire greater
knowledge through learning, improve their so-
cial relations and quality of work, which contrib-
utes to greater motivation at work (Beier, 2015;
Lagana, Oliver, Ainsworth, & Edwards, 2011).
According to studies (Callahan, Kiker, & Cross,
2003; Bal, Kooij, & Rousseau, 2015), companies,
labor organizations and employers need to un-
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derstand how to manage older workers and en-
sure adequate occupational well-being by moti-
vating them to work and providing and ensuring
their participation in training programs. Training,
when properly implemented and adapted, pro-
duces remarkable gains for both workers and
their employers (Finkelstein, Truxillo, Fracarolli,
& Kanfer, 2015; Noe, 2010).

Even with good indicators of reduction of the dif-
ficulty and positive impact of the training, it was
possible to notice that over the time some partici-
pants presented an increase in the degree of diffi-
culty. It should be noted that the increase in some
participants’ degree of difficulty may be related to
the fact that they did not apply what was taught
during training, which may serve as an alert to
aspects such as frequency of task repetition and
duration of training. Regarding the memory of
learned skills, older adults do not usually have
difficulty remembering how tasks are performed
once they have received sufficient amounts of
practice (Czaja, & Sharit, 2012). However, the dif-
ferences presented among the participants of this
study, especially in the follow-up phase, may be
a consequence of short-term interindividual vari-
ability, in which the performance of individuals
can vary due to factors such as fatigue, distrac-
tions, lapses of attention among others (Czaja, &
Sharit, 2012). Retraining of tasks may be needed
for the contents to be “well-learned” and to mini-
mize possible cases of “non-learning”, and such
actions may be important for strengthening the
benefits achieved in the training after its comple-
tion (Czaja, & Sharit, 2012).

The results of this study suggest the importance
of continuous learning. The 21* century, with its
enormous changes especially concerning tech-
nology, is considered to be the age of lifelong
learning, and in a society where life expectancy
grows at alarming levels, lifelong learning ceases
to be a slogan and becomes a way of life (Turek,
& Perek-Bialas, 2013). The obsolescence of skills,
driven by the technological changes that occur
in the workplace, reinforces the need for such
learning (Chang, & Lin, 2011).

Lifelong learning enables older workers to follow
technological advances and keep themselves up
to date, facing technology-related difficulties in
all contexts they may live in, and it is also an
important factor for both healthy aging and long
life at work (Boulton-Lewis, 2010; llmarinen, &
llmarinen, 2015; Allen, & De Grip, 2012).

This is a key element to compensate for the de-
cline in qualifications of older workers as a result
of constant technological advances and to in-
crease productivity (Organization for economic
co-operation and development, 2006). In addi-
tion, lifelong learning and staying longer in the
labor market should be greater than the depreci-
ation of older workers and the retirement at ages
still productive (Kooij, & Zacher, 2016).

CoNCLUSION

Considering the aging of the population, chang-
es in the social security sector, which lead older
adults and elderly to stay longer in the labor mar-
ket, and the presence and use of technologies in
labor environments, the present study considers
investments in training of older workers, by the
public and private sectors, of great importance.

The results of this study indicate the potential of
individual training focused on the needs, inter-
ests, difficulties and abilities of each participant.
As final products, in addition to the design of a
training program, didactic materials were devel-
oped, containing the step-by-step of the use of
each TD and ICT covered in the training.

Among the limitations of this research is the
composition of the sample by participants with
high levels of education and high family income,
which may be considered a possible bias, and
the results are targeted only to this specific popu-
lation. In future studies, a training for the use of
technologies that address an individual program
rather groups of workers with similar difficulties
is suggested, in order to compare and even com-
plement the results of the present research. An-
other suggestion is the application of the study to
other population segments (with different levels
of education and income, for instance).

Finally, the training and the high frequency of
the use of technologies appear as facilitators for
the engagement in labor activities and for the in-
corporation of such technologies in the routine
of older workers. The understanding of how in-
dividuals deal with new technologies, the chal-
lenges imposed by them and the variables that
influence their use are the basis for the elabo-
ration of training programs, since it is necessary
to think about strategies aimed at TD and ICT
learning for older workers to achieve personal
and professional fulfillment.
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