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As information and services are becoming more and more decentralized and they are

often available in the cloud, an increasing number of older adults are expected to

use Internet-based services—health, education, finance and others. For this reason, it

seems important to plan models and/or strategies to allow the older adult population

to acquire and enhance digital competencies more easily. The goal of this research is

to show a blended workshop based on a Learning Management System (LMS) as a

supporting tool for older adults’ digital literacy. This blended workshop was based on the

adoption of an instructional model and on prior experiences of the groups of elderly that

participated in the face-to-face workshops. This study involved 98 adults aged 60 and

above, 72 Females (68.5 ± 6.9) and 26 Males (73.3 ± 7.4). 61 older adults participated

in the face-to-face workshop (FFG) on digital literacy and 37 participated in the blended

workshop (BLG). Digital literacy increased at the post-evaluation after the workshops but

even more for the BLG. Likewise, in the validation of the blended workshop the results

were positive regarding ease of use, perceived usefulness, attitude toward using and

intention to use, which showed that older adults believe that it is useful to implement this

type of supporting systems for developing their digital competencies. Hence, it is possible

to conclude that older adults are capable of learning and acquiring digital literacy skills

as long as they are strongly motivated or they know the functional benefits related to ICT.

Keywords: digital literacy, older adults, face-to face workshop, blended workshop, learning management system

(LSMS)

INTRODUCTION

At present, Information and Communication Technologies (ICT) are becoming omnipresent in
our daily lives due to the increasing tendency to use the Internet and mobile devices such as
smartphones and tablets, that have allowed access to information and services anytime, anywhere,
thanks to their portability (Navarro et al., 2017; Engel et al., 2018). Consequently, an increasing
number of older adults are expected to use Internet-based services—health, education, finance,
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and others- as information and services are becoming more and
more decentralized and they are often available in the cloud.

Furthermore, this population has shown considerable interest
in learning how to use ICT, to stay socially connected, to access
instant information, and to perform everyday tasks such as
shopping, traveling, and banking. However, this population’s
digital skills are minimal, since they are not included in the
new interaction environment that marks current technological
breakthrough. There is a wide variety of technologies that have
caused an increasing gap between the tools used by the young
population and the ones used by the elderly population (Vroman
et al., 2015; Kuerbis et al., 2017), since the latter are left behind
vis-à-vis the rest of the age-groups (Choi and DiNitto, 2013;
Hodge et al., 2017).

According to Internet World Stats (2017), from a total of 3.6
billion people worldwide, 48.3% of the population is digitally
excluded. In the case of Mexico, with a total population of 130,
222, 815, 34.7% experience digital exclusion. In Mexico, the
Instituto Nacional de Estadistica y Geografía (Instituto Nacional
de Estadistica y Geografía, 2016) suggests that 78.4% of adults
aged 55 or more do not know or use the Internet.

These disparities regarding Internet and ICT use are
commonly referred to as a digital divide, which suggests
that people with certain demographic and socioeconomic
characteristics can be at a disadvantage to access and use the
Internet in comparison with other groups (van Deursen and
Helsper, 2015; Delello andMcWhorter, 2017; Hodge et al., 2017).
Delello and McWhorter (2017) mention that the population with
no access to ICT or no interaction with digital products or
services is called “digitally excluded.” Digital exclusion implies
unequal access and incapacity to use the ICT, both of them now
considered essential to fully participate in society (Schejter et al.,
2015).

It is a fact that constant evolution in ICT brings about the
need for people to acquire ever higher levels of digital literacy
to maintain their sense of inclusion. Digital literacy is a set of
skills associated with the use of ICT that every individual should
develop to be able to perform in a computerized society (Friemel,
2016; Van Deursen et al., 2016). Thus, it can be said that digital
literacy constitutes a fundamental element in the development
of any individual, as it allows its insertion in today’s society in
a more participatory manner. For this reason, some countries
are interested in increasing older adults’ digital competencies,
as these grant them a variety of advantages and benefits at a
personal and social level. It is essential, then, to design strategies
that facilitate older adults’ participation and presence in the use
of Internet-based services.

The following sections constitute a review of how learning
occurs in the elderly and the description of educational initiatives
that have been implemented for the digital literacy of this
population. Firstly, we present two types of learning (face-to-
face and blended) that were implemented for literacy instruction
in older adults within the Institute of Health Sciences of the
Autonomous University of the State of Hidalgo. Subsequently,
a prior and subsequent comparison of the level of digital
literacy obtained by older adults in each modality is made.
Next, the validation of the Learning Management System (LMS)

implemented within the blended workshop as a support tool for
digital literacy of older adults is shown. Finally, the challenges
that older adults and instructors face when adopting a mixed
workshop for ICT instruction are highlighted.

Education and Learning for the Elderly
One of the fundamental objectives of this study is to analyze
under what learning environment elderly adults learn best, taking
into account the bases of andragogy. Andragogy is considered as
the discipline that allows to know the most relevant educational
principles and processes based on the characteristics and needs
of adults, both in their maturity and in their old age (Muchtar
and Yanuarsari, 2018). Learning in the elderly presents distinctive
features that must be taken into account for any approach to
educational programs that include older adults.

In addition to considering the main theories of learning and
the pedagogical characteristics applicable to the education of
older adults, it is important to highlight other factors that make
the teaching-learning process special in the elderly. Some of these
factors are: Physical and mental changes, memory loss, decline
in cognitive abilities and, finally, life experience. According to
Wlodkowsk and Ginsberg (2017), the fundamental element that
determines the learning process is motivation, and it should be
themain factor in any educational program designed for this type
of population.

The fact that older people are often considered dependent
and lacking in initiative and determination can lead to education
programs being conceived in a condescending manner, from top
to bottom, without giving learners any opportunity to set their
own priorities and make their own decisions.

There are studies that indicate how the present generations
of older adults show the capacity to be active and the interest
in increasing the possibilities of human, social and educational
development (Oliver et al., 2017; Rubenson, 2018). In this sense,
Rubenson (2018) demonstrated that the present generation of
older adults wishes to continue education, they have a greater
commitment to learning and are aware that through education
they can improve their quality of life and their participation in
the communities.

Gonzalez et al. (2015) point out that some fundamental
aspects for the learning process in older adults are: motivation,
experience, need, self-concept, learning usefulness and
orientation to learn.

In addition, it is important to consider that learning is not
only carried out in classrooms or other formal contexts, but also
under many and varied conditions. Above all, the elderly have
accumulated a countless number of hours of informal learning.
So, it is not enough that older people are given access to existing
services, it is also important to create educational environments
that recognize and support all types of learning and all types of
previous experience (Hodge et al., 2017; Tam, 2018).

Fausset et al. (2013) mention that when older adults notice
personally relevant usefulness of technologies, and when, at the
same time, they receive family support, they will regularly use
and adopt ICT. Therefore, gaining greater understanding of
the experience lived by older adults in the use of technology
will facilitate the implementation of appropriate technological
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solutions for this population. That is why some authors suggest
that ICT patterns of use in older adults should be studied
(Tennant et al., 2015; Tsai et al., 2015) and that it is necessary
to point out the importance of researching and proposing
models and/or strategies for this population to acquire digital
competencies more easily.

Therefore, the educational model toward digital literacy of the
elderly should be based on 4 important points:

• Usefulness of Learning. The knowledge of ICT provided to the
elderly must be really useful, and for that it must respond to
the personal and social needs of the latter.

• Cooperativeness and collaboration. The teaching of ICT should
focus on teamwork, support, cohesion and interaction to
achieve more proactive learning.

• Fostering social inclusion. The knowledge acquired should
offer older adults the possibility of expanding communication
channels through the web with their relatives and friends,
either close or distant.

• Promoting autonomy. Older adults must be the protagonists of
their own learning. For this purpose, content must be designed
considering the learning styles, interests and expectations of
the senescent individual.

In relation to the above, it can be said that the educational
model for digital literacy of the elderly should be developed in
the framework of a personalized, cooperative, collaborative and
meaningful learning, which can provide them with the basic
tools as a starting point, and with a source of motivation so
that they adopt ICT as part of their life. Likewise, this should
be based on andragogy, taking into consideration the biological,
psychological and social characteristics typical of their age.

Finally, the teacher is a fundamental element in any teaching-
learning process, especially in the case of elderly learning, where
the teacher plays an essential role to achieve balance among
the student, the group and their needs, and to maintain or
increase their motivation, which is essential for the training of
older adults. One of the strategies implemented in this study was
that the digital literacy workshops had a tutor with knowledge
about andragogy, as well as support staff who were gerontology
students.

Digital Literacy Workshops for Older Adults
Due to an increase in recent technology, public institutions
and international organizations have been obliged to develop
initiatives for the inclusion of older people in the use of ICTs.
Table 1 describes some initiatives that have been implemented in
the world, to help older adults to be included in today’s digital
society.

One of the fundamental objectives of digital literacy in older
adults is that they take on a more participatory role in society,
and hence improve their quality of life. In this sense, the studies
mentioned above sought to implement initiatives that allowed
the development of digital competencies in older adults, through
the creation of face-to-face courses. However, this type of courses
presents some limitations that could affect learning in the elderly;
for example, working methods in face-to-face courses are not

focused on the particular needs of students, and there is no
availability of learning materials for consulting outside of class.

MATERIALS AND METHODS

Context
The Academic Area of Gerontology at the Instituto de Ciencias
de la salud (ICSa) of the Universidad Autónoma del Estado
de Hidalgo began to teach the Digital Literacy Workshop for
adults over 60 years of age in 2014 and, from the outset, the
educational strategy was based on gerontological foundations
and andragogy. Six workshops have been delivered to date, with
groups of between 15 and 25 older adults.

The diffusion of the workshops is done through printed
(advertisements) and digital (radio) media. Older adults enroll
in the workshop voluntarily. The workshops last ∼ 4 months
and they are carried out in computer rooms equipped with
All-One computers connected to Internet. Every older adult is
provided with a printedmanual with information on themodules
and topics addressed during the workshops. A tutor leads
every workshop and s/he indicates the topics to be developed.
Moreover, the workshops are supported by professional staff
(gerontologists) who provide personalized attention to every
older adult.

The digital competencies of each adult are evaluated by
a Test which is described below and which is systematically
implemented in all the workshops (pre and post). The
participants were included in the study as long as they had little
or no knowledge of ICT, they were healthy, they could read,
write and speak, and were over 60 years of age. Finally, it is
important to mention that this study was reviewed and approved
by the Investigation and Ethics committee of the ICSa, UAEH.
All research participants provided their written and informed
consent.

Participants of the Workshops
This study involved 98 adults, 72 Females (68.5 ± 6.9) and 26
Males (73.3 ± 7.4). Sixty-one older adults participated in the
face-to-face workshop group (FFG) on digital literacy and 37
participated in the blended workshop group (BLG). The group
of older adults who interacted in the face-to-face workshop on
digital literacy was composed of 46 women and 15 men, with
an average age of 69.54 ± 7 years and an average schooling of
8.26± 3 years. The group of older adults who interacted with the
blended workshop was composed of 26 women and 11 men, with
an average age of 70.43 years± 7 and an average schooling of 9.9
± 4 years.

Digital Literacy Workshops
Face-to-Face Workshops
The objective of these workshops was to assist older adults with
the development of digital literacy skills through face-to-face
tutoring. The face-to-face workshop consists of 3 lessons, namely,
Introduction to ICT, Computer Programs and Getting to Know
the Internet, with a total of 16 topics.

Regarding learning methods, each student had a printed
manual with the topics that would be studied in the workshop.
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TABLE 1 | Description of initiatives for digital literacy of older adults.

Source Description of initiative Directed to Country

Community Grants Hub (2017) Digital Literacy for Older Australians (DLOA):

Australian Government initiative which aims to

improve the digital skills, confidence and online

safety of older Australians in using digital technology.

DLOA targets people aged 50 years and over who have not

engaged with digital technology or who have limited engagement,

particularly those aged 65 years and over who do not consider

digital technology as being relevant to their lives and are not

attracted by technological tools.

Australia

Abad (2014) Grandparents and grandsons is the name of one

interesting project related to these initiatives, it is

financed by the European Commission, the aims of

this project is to guide in the use of internet and

email for older adults.

There workshops are aimed to adults with 55 years as the

minimum age, and it involve the participation of students as a

digital facilitator role and they provide one-to-one support to adults

Spain

Vas Patricio and Osorio (2011) Organized training activities with the use of

Information and Communications Technology (ICT)

for children and older adults

Children and older adults Portugal

Ordoñez et al. (2010) A computer learning workshop named “Idosos

On-Line” (Elderly Online).

22 older adults completed the computer training workshop Brazil

Moreno Ramírez et al. (2009) The Autonomous University of Baja California in

Mexico created the course named “Introduction to

Information Technologies for Older in Plenitude”;

professors of Informatics Degree designed it with

the objective to provide the necessary basis to older

adults for using the computer.

The course has benefited a total of 92 older adults and it is held

twice a year in a 1-month each training course

Mexico

Boarini et al. (2006) National University of Rio Cuarto in Argentina

created the “Computing Workshop,” which aims to

train the older adult to send emails and to use the

browsers. Around 25 older adults attended this

workshop and the subscription process was on site.

These workshops are aimed to older adults Argentina

For the instruction of digital skills, the tutor used digital
presentations and a projector as support material. At the
beginning of each class, the tutor asked random questions to each
student so that they could remember the concepts and topics seen
in the previous classes.

Blended Workshops Based on a Learning

Management System
The objective of these workshops was to assist older adults
with the development of digital literacy skills, through the
presentation of multimedia learning activities and materials that
enhance their knowledge. The blended workshop consists of 3
lessons, namely, Introduction to ICT, Computer Programs and
Getting to Know the Internet, with a total of 16 topics. The
blended workshop organization contains the following labels:
Welcome, Lessons, Resources, Chat, Course Outline, Learners
and Facilitators (see Figure 1).

Regarding learning methods, the lesson sequence was
organized in initiation, development and closure activities. In
the initiation activity, the learner has to identify and activate
background knowledge. Afterwards, during the development
activity new learning is generated. Lastly, the closure activity
reinforces learning by suggesting a review of the topics.
Also, this workshop had 8 evaluations that allowed older
adults to review the concepts at different times (up to 10
attempts), with the aim of reinforcing the knowledge of
certain terms and tasks that were seen in each workshop
module.

Learners had guides, activities, multimedia learning materials
(digital presentations, videos, web pages) and resources that
allowed them to acquire the necessary knowledge. Somematerials
could be viewed within the platform and others were distributed
through links or they could even be downloaded for local
reproduction on the equipment. It is important to mention
that in this workshop both the teacher and the student worked
together to build knowledge, generate learning and develop
digital skills more easily.

The platform selected for the workshop implementation
was NEO LMS, since the integration of administration and
management tools facilitate the instructor’s work in controlling
the development of the course. Furthermore, it is endowed with
communication tools that significantly enable course monitoring
and development. Additionally, this platform has a version that is
adaptable to mobile devices, enabling users to access the platform
from any mobile device, any time. Clearly, one of the advantages
of a LMS is the possibility of keeping available all the resources
and files as often as necessary (Queiruga-Dios et al., 2015).

Instructional Model
For this study, the ASSURE instructional design model was used,
since it has the necessary characteristics to implement face-to face
and blended instruction, and it can be adapted to design a course
or a lesson systematically on a specific topic (Lopez-Betancourt
and Garcia Rodriguez, 2015). In the ASSURE instructional model
6 phases are presented: Analyze learners, State objectives, Select
instructional methods and materials, Utilize materials, Require
learner response, and Evaluation and revision.
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FIGURE 1 | Blended workshop on digital literacy based on a Learning Management System: (A) Lesson screen; (B) Activities screen.

Instruments
The “Senior Digital Literacy Evaluation (SDLE)” is an instrument
that was designed to measure the digital literacy level and it is
based on previous questionnaires (Rangel and Peñalosa, 2013;
Hall et al., 2014; Cabezas et al., 2017). On the basis of this,
one of the authors (CIMA) designed an adapted version of the
instrument, thanks to her education as a doctor in Multimedia
Engineering. The result is the SDLE test which contains 110 items

divided into three sections: Use and knowledge of the computer,
Use and knowledge of the Internet and Knowledge of domestic
and daily life devices (see Supplemental Material).

The Use and Knowledge of the Computer section includes 54
items divided into four dimensions: (1) Ownership and use of
technological and computer devices; (2) Knowledge of computer
resources; (3) Identification of computer terms, and (4) Activities
normally performed with technological devices. The Use and
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Knowledge of the Internet section includes 44 items divided into
three dimensions: (1) Use of Internet resources; (2) Identification
of terms related to the Internet, and (3) Activities normally
performed with the Internet. Finally, the section of Knowledge of
domestic and daily life devices includes 12 items related to the use
and frequency of domestic and daily life devices.

The main variables explored were related to ICT use, access,
possession, activities, number of times and level of management,
along with sociodemographic variables. The score an older
adult can obtain in the Evaluation in its Spanish letter is: A+
(Total competence); A (Moderate competence); +M (Medium
competence); M (Medium-Low competence);+B (Low-Medium
competence) or B (Low competence). These scores are only
indicative and it is not possible to assert that the scale provides
absolute digital literacy values, but it presents specific and
significant indicators of the technological competencies of older
adults (Cepeda-Rebollar, 2016).

Likewise, at the end of the blended workshop a validation test
was applied based on the Technology Acceptance Model (TAM).
In order to validate this workshop, different variables were
considered such as perceived ease of use, perceived usefulness,
attitude toward using and intended use. The scale corresponds to
a five-point Likert scale. The values assigned were: 1 = strongly
disagree, 2 = disagree, 3 = neutral, 4 = agree, and 5 = strongly
agree. Lastly, an open time to older adults was allowed to express
their experiences and perceptions about the blended workshop
(see Supplemental Material).

Content Validity Analysis
The validity of an instrument refers to its ability to measure
and describe what it is supposed to measure and describe. In
particular, content validity aims to verify the degree to which
an instrument reflects a specific domain of content of what
is measured, that is, the degree to which the measurement
represents the measured concept. For validating the Senior
Digital Literacy Evaluation (SDLE), content validity methodology
was used, in order to determine whether the items or questions
proposed in the instrument reflect the knowledge, abilities and
skills that we want to measure, in this case the Technological
Literacy Level in the elderly.

Content validity is usually evaluated through a panel or an
expert judgment, which is defined as an informed opinion of
people with experience in the subject, who are recognized by
others as qualified experts, and who can provide information,
evidence and judgment (Almanasreh et al., 2018). Content
validity was carried out with the aid of a group of experts,
who evaluated individually every single test item, so as to
determine its relevance for the variable it is intended to measure
and consequently to verify how adequate the instrument was
according to their judgment.

This evaluation was carried out in the second semester
of 2014, by a group of 7 experts in the area (5 female 2
male) who have a doctoral degree. These experts undertook
the task of evaluating the content validity and the relevance of
the instrument. Below, the experts’ academic and professional
profiles are briefly described:

• Expert 1. Research Professor at the Polytechnic Institute of
Leiria, Portugal, with a PhD in Multimedia Engineering from
the Polytechnic University of Catalonia.

• Expert 2. Microsoft Technologies Consultant, with a Master’s
Degree in Information Technology for Education from the
Autonomous University of the State of Hidalgo.

• Expert 3. Research Professor at the Autonomous University
of the State of Hidalgo. Current Coordinator of the Master’s
Degree in Information Technology for Education.

• Expert 4. Information Technology Developer in a private
company with a PhD in Multimedia Engineering from the
Polytechnic University of Catalonia.

• Expert 5. Research Professor and Master’s Degree in
Information Technology for Education from the Autonomous
University of the State of Hidalgo.

• Expert 6. Research Professor at the Autonomous University of
the State of Hidalgo. She is currently carrying out studies on
Higher Education.

• Expert 7. Research Professor at the Autonomous University of
the State of Hidalgo. She is currently carrying out studies on
Andragogy.

Every expert was given a questionnaire which included directions
and the conceptual definition of the construct. The options
available to classify each item were: (1) essential, (2) useful but
not essential, and (3) non-essential. The initial instrument was
composed of 145 items represented in three sections. Table 2
describes the constructs, conceptual definition, dimension, items,
and total number of items.

Subsequently, every expert determined content validity ratio
(CVR and CRV’) for each of the items, by means of the equations
described in Lawshe and Tristan’s Model. Results showed that the
majority of items are considered acceptable, given that the values
exceed the minimum cut-off point of 0.58.

Based on the results obtained, items of the instrument were
eliminated in those cases where their value was lower than 0.58.
All those items in which the value exceeded the minimum cut-
off point of 0.58 were kept. A total of 35 items, which were
considered irrelevant by the panel of experts, were eliminated.
In the final version, the instrument consisted of 110 items (see
Tables 3, 4).

The content value analysis of the items incorporated in the
instrument revealed which items are considered relevant for
the evaluation of technological literacy level in older adults. In
general, the results of the index show that the SDLE instrument
can be considered valid in its content.

Statistical Analysis
It is known that in Mexico there is a 25% of analphabetism
among older adults (Consejo Nacional de Población (CONAPO),
2010), so Pearson correlations were made between age and years
of education for each group. Likewise, Spearman correlations
between age and the scores of the pre SDLE; and years
of education and the scores of the pre SDLE for each
group were done, because negative associations between age
and digitalization and positive ones between education and
digitalization could be expected. Also, the comparison between
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TABLE 2 | Definition and operationalization of each construct included in the Test SDLE.

Construct Definition of construct Dimensions Items Total items

Use and knowledge of ICT Construct measuring ownership and use of

computing devices. The number of common

computer terms and the type of activities

frequently performed by the adult are

measured. Additionally, it measures the time

these devices are used.

Ownership of computing devices 1, 2, 3, 4, 5, 6, 7, 8, 9,

10, 11,12, 13, 14, 15

15

Use of computing devices

Frequency of use of computing devices

Knowledge of computing resources

• Knowledge and management of PC

• Knowledge and management of mobile

devices

• Knowledge and management of photo and /

or video cameras

16, 17, 18, 19, 20, 21,

22, 23, 24,

26

25, 26, 27, 28, 29, 30,

31, 32, 33, 34, 35, 36

37, 38, 39, 40, 41

Identification of computing terms 42, 43, 44, 45, 46, 47,

48, 49, 50, 51, 52, 53,

54, 55, 56, 57, 58, 59,

60, 61

20

Activities with technological devices 62, 63, 64, 65, 66, 67,

68, 69, 70, 71, 72

11

Frequency of activities with technological

devices

Use and knowledge of the

Internet

Construct that measures the use of Internet

resources, the time they are used and the type

of activities involved. It also identifies the

number of Internet-related common terms.

Use of Internet resources

Frequency of use of Internet resources

73, 74, 75, 76, 77, 78,

79, 80, 81, 82, 83, 84,

85, 86, 87, 88, 89

17

Identification of terms related to Internet 90, 91, 92, 93, 94, 95,

96, 97, 98, 99, 100,

101, 102, 103, 104,

105, 106, 107, 108,

109, 110, 111, 112,

113, 114

25

Internet activities

Frequency of Internet activities

115, 116, 117, 118,

119, 120, 121, 122,

123, 124, 125, 126,

127, 129, 130, 131,

132

18

Use and

Knowledge

of

domestic

and daily life devices

Construct that measures the use and

knowledge of domestic and daily life devices.

As well, it measures the time they are used.

Use of domestic and daily life devices

Frequency of use of domestic and daily life

devices

133, 134, 135, 136,

137, 138, 139, 140

141, 142, 143, 144,

145

13

years of education and the post SDLE was made for each group
to notice if changes in this relationship occurred. To verify if
the FFG and BLG for the variables age and years of education
were similar, independent Student t-tests were used. Later, pre
and Post SDLE scores were compared using Wilcoxon t-tests
for each group. At last, to find if FFG and BLG were initially
different and/or after the intervention, Mann-Whitney U tests
were employed. At the end, correlation analyses were carried out
to verify if the cumulative number of correct answers on the
eight evaluations was related to the final examination score; also,
the number of attempts of the participants in each activity was
associated to the cumulative number of correct answers on the
eight evaluations and the final examination score.

RESULTS

Comparison Within and Between the
Workshops
Age and education were inversely correlated but not in a
significant way in any group [r(59) = −0.16, p < 0.21;
r(35) = −0.26, p < 0.11], for the FFG and the BLG, respectively].

Neither between age and the pre FFG SDLE scores, nor between
age and the pre BLG SDLE scores (r = −0.17, p > 0.10;
r = −0.01, p > 0.10, respectively). Nevertheless, a positive
correlation between years of education and the pre SDLE scores
was found for the FFG and a marginal one for the BLG (r = 0.53,
p < 0.01; r = 0.34, p < 0.05, respectively). Likewise, as it can be
seen in Figure 2, a positive correlation was found between years
of education and the pre and likewise for education and the post
SDLE scores only for the FFG (r = 0.53, p < 0.01); for the BLG
(r = 0.16, p > 0.10).

There were not significant differences in Student t-tests for age
[t(96) = 0.58, p < 0.54]. Nevertheless, the level of education was
almost 2 years different between groups [M= 8.2± 3 vs.M= 9.9
± 4 for the FFG and the BLG, respectively; t(96) = 2.19, p< 0.03],
because the FFG had a lower level of education in comparison to
the BLG.

When pre-post comparisons were made within each group
with Wilcoxon tests, it was evident that the workshops
ameliorated the older adult digital competence in both groups
(z = −6.79, p < 0.0001; z = −5.30, p < 0.0001, for the
FFG and the BLG, respectively). Also, their previous level of
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TABLE 3 | Reason for content validity of the SDLE.

Construct Dimension Items Essential Useful

but not

Non-essential Content Validity

Ratio (CVR)

Content Validity

Ratio (CVR)’

Use and knowledge

of ICT

Ownership of computing devices; use of computing

devices and frequency of use of computing devices

1 6 1 0 0.7143 0.8571

2 6 1 0 0.7143 0.8571

3 6 1 0 0.7143 0.8571

4 5 1 1 0.4286 0.7143

5 7 0 0 1.0000 1.0000

6 6 1 0 0.7143 0.8571

7 7 0 0 1.0000 1.0000

8 3 3 1 −0.1429 0.4286

9 7 0 0 1.0000 1.0000

10 5 1 1 0.4286 0.7143

11 2 4 1 −0.4286 0.2857

12 6 1 0 0.7143 0.8571

13 3 3 1 −0.1429 0.4286

14 2 3 2 −0.4286 0.2857

15 7 0 0 1.0000 1.0000

Knowledge and management of the PC 16 6 1 0 0.7143 0.8571

17 7 0 | 1.0000 1.0000

18 5 1 1 0.4286 0.7143

19 6 1 0 0.7143 0.8571

20 6 1 0 0.7143 0.8571

21 4 0 3 0.1429 0.5714

22 3 2 2 −0.1429 0.4286

23 7 0 0 1.0000 1.0000

24 6 0 1 0.7143 0.8571

Knowledge and management of mobile devices 25 6 1 0 0.7143 0.8571

26 7 0 0 1.0000 1.0000

27 6 1 0 0.7143 0.8571

28 6 1 0 0.7143 0.8571

29 7 0 0 1.0000 1.0000

30 6 1 0 0.7143 0.8571

31 7 0 0 1.0000 1.0000

32 2 2 3 −0.4286 0.2857

33 6 0 1 0.7143 0.8571

34 5 1 1 0.4286 0.7143

35 6 1 0 0.7143 0.8571

36 6 1 0 0.7143 0.8571

Knowledge and management of photo and / or

video cameras

37 7 0 0 1.0000 1.0000

38 6 1 0 0.7143 0.8571

39 1 1 5 −0.7143 0.1429

40 2 1 4 −0.4286 0.2857

41 7 0 0 1.0000 1.0000

Identification of computing terms 42 6 1 0 0.7143 0.8571

43 7 0 0 1.0000 1.0000

44 7 0 0 1.0000 1.0000

45 5 1 1 0.4286 0.7143

46 7 0 0 1.0000 1.0000

47 6 1 0 0.7143 0.8571

48 7 0 0 1.0000 1.0000

49 6 1 0 0.7143 0.8571

(Continued)
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TABLE 3 | Continued

Construct Dimension Items Essential Useful

but not

Non-essential Content Validity

Ratio (CVR)

Content Validity

Ratio (CVR)’

50 1 3 3 −0.7143 0.1429

51 7 0 0 1.0000 1.0000

52 6 1 0 0.7143 0.8571

53 7 0 0 1.0000 1.0000

54 7 0 0 1.0000 1.0000

55 2 1 4 −0.4286 0.2857

56 1 1 5 −0.7143 0.1429

57 7 0 0 1.0000 1.0000

58 5 1 1 0.4286 0.7143

59 6 1 0 0.7143 0.8571

60 7 0 0 1.0000 1.0000

61 7 0 0 1.0000 1.0000

Activities with technological devices; frequency of

activities with technological devices

62 1 2 4 −0.7143 0.1429

63 6 1 0 0.7143 0.8571

64 5 1 1 0.4286 0.7143

65 2 2 3 −0.4286 0.2857

66 2 1 4 −0.4286 0.2857

67 1 3 3 −0.7143 0.1429

68 7 0 0 1.0000 1.0000

69 7 0 0 1.0000 1.0000

70 2 2 3 −0.4286 0.2857

71 1 2 4 −0.7143 0.1429

72 6 1 0 0.7143 0.8571

Use and knowledge

of the Internet

Use of Internet resources; frequency of use of

Internet resources

73 7 0 0 1.0000 1.0000

74 0 3 4 −1.0000 0.0000

75 1 1 5 −0.7143 0.1429

76 6 1 0 0.7143 0.8571

77 5 1 1 0.4286 0.7143

78 7 0 0 1.0000 1.0000

79 6 1 0 0.7143 0.8571

80 2 2 3 −0.4286 0.2857

81 6 1 0 0.7143 0.8571

82 6 1 0 0.7143 0.8571

83 0 1 6 −1.0000 0.0000

84 2 2 3 −0.4286 0.2857

85 2 2 3 −0.4286 0.2857

86 0 2 5 −1.0000 0.0000

87 6 1 0 0.7143 0.8571

88 7 0 0 1.0000 1.0000

89 0 2 5 −1.0000 0.0000

Identification of terms related to Internet 90 7 0 0 1.0000 1.0000

91 6 1 0 0.7143 0.8571

92 5 1 1 0.4286 0.7143

93 7 0 0 1.0000 1.0000

94 6 1 0 0.7143 0.8571

95 1 1 5 −0.7143 0.1429

96 7 0 0 1.0000 1.0000

97 7 0 0 1.0000 1.0000

(Continued)
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TABLE 3 | Continued

Construct Dimension Items Essential Useful

but not

Non-essential Content Validity

Ratio (CVR)

Content Validity

Ratio (CVR)’

98 6 1 0 0.7143 0.8571

99 6 0 1 0.7143 0.8571

100 7 0 0 1.0000 1.0000

101 2 2 3 −0.4286 0.2857

102 3 0 4 −0.1429 0.4286

103 7 0 0 1.0000 1.0000

104 5 1 1 0.4286 0.7143

105 6 1 0 0.7143 0.8571

106 2 1 4 −0.4286 0.2857

107 7 0 0 1.0000 1.0000

108 6 1 0 0.7143 0.8571

109 6 1 0 0.7143 0.8571

110 2 1 4 −0.4286 0.2857

111 6 1 0 0.7143 0.8571

112 7 0 0 1.0000 1.0000

113 6 1 0 0.7143 0.8571

114 7 0 0 1.0000 1.0000

Internet activities; frequency of Internet activities 115 6 0 1 0.7143 0.8571

116 5 1 1 0.4286 0.7143

117 7 0 0 1.0000 1.0000

118 6 1 0 0.7143 0.8571

119 5 1 1 0.4286 0.7143

120 6 1 0 0.7143 0.8571

121 6 1 0 0.7143 0.8571

122 7 0 0 1.0000 1.0000

123 5 1 1 0.4286 0.7143

124 7 0 0 1.0000 1.0000

125 7 0 0 1.0000 1.0000

126 7 0 0 1.0000 1.0000

127 6 1 0 0.7143 0.8571

128 6 1 0 0.7143 0.8571

129 4 0 3 0.1429 0.5714

130 3 0 4 −0.1429 0.4286

131 2 1 4 −0.4286 0.2857

132 6 1 0 0.7143 0.8571

Use and

knowledge

of

domestic

and daily life devices

Use of domestic and daily life devices; frequency of

use of domestic and daily life devices

133 7 0 0 1.0000 1.0000

134 0 2 5 −1.0000 0.0000

135 7 0 0 1.0000 1.0000

136 6 1 0 0.7143 0.8571

137 6 1 0 0.7143 0.8571

138 6 1 0 0.7143 0.8571

139 6 1 0 0.7143 0.8571

140 7 0 0 1.0000 1.0000

141 6 1 0 0.7143 0.8571

142 6 1 0 0.7143 0.8571

143 6 1 0 0.7143 0.8571

144 7 0 0 1.0000 1.0000

145 7 0 0 1.0000 1.0000

The red colored values indicate that the item does not have content validity.
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TABLE 4 | Final Version of the Instrument SDLE.

Construct Definition of construct Dimensions Items Total items

Use and knowledge

of ICT

Construct measuring ownership and use

of computing devices. The number of

common computer terms and the type of

activities frequently performed by the adult

are measured. Additionally, it measures

the time these devices are used.

Ownership of computing devices

Use of computing devices

Frequency of use of computing devices

1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11 11

Knowledge of computing resources

• Knowledge and management of PC

• Knowledge and management of mobile

devices

• Knowledge and management of photo

and / or video cameras

12, 13, 14, 15, 16, 17, 18, 19, 20

21, 22, 23, 24, 25, 26, 27, 28

29, 30, 31, 32

21

Identification of computing terms 33, 34, 35, 36, 37, 38, 39, 40,

41, 42, 43, 44, 45, 46, 47, 48, 49

17

Activities with technological devices 50, 51, 52, 53, 54 5

Frequency of activities with technological

devices

Use and knowledge

of the Internet

Construct that measures the use of

Internet resources, the time they are used

and the type of activities involved. It also

identifies the number of Internet-related

common terms.

Use of Internet resources

Frequency of use of Internet resources

55, 56, 57, 58, 59, 60, 61, 62, 63 9

Identification of terms related to Internet 64, 65, 66, 67, 68, 69, 70, 71,

72, 73, 74, 75, 76, 77, 78, 79,

80, 81, 82, 83

20

Internet activities

Frequency of Internet activities

84, 85, 86, 87, 88, 89, 90, 91,

92, 93, 94, 95, 96, 97, 98

15

Use and

knowledge

of

domestic

and daily life devices

Construct that measures the use and

knowledge of domestic and daily life

devices. As well, it measures the time they

are used.

Use of domestic and daily life devices

Frequency of use of domestic and daily life

devices

99, 100, 101, 102, 103, 104,

105, 106, 107, 108, 109, 110

12

digital competence seemed to be similar. In Figure 3, frequency
polygrams of the two groups in both conditions are presented.
Both groups had low and low-medium competence at the
beginning of the study and after the workshop they increased
their digital competence.

The later was confirmed by statistical analysis with Mann-
Whitney U tests when their pre evaluations means were
considered [U(61, 37) = 1,122.5, p < 0.96]. Mann-Whitney U
tests were again computed and it was evident that, after the
workshop, the BLG furthermore increased its digital competence
[U(61, 37) = 810.5, p < 0.01; see Figure 4].

The cumulative number of correct answers on the eight
activities was related to the final examination score in a significant
way (r = 0.51, p < 0.01; Figure 5).

The number of attempts of the participants in each activity
was not associated to the cumulative number of correct answers
on the eight activities and the final examination score (r = 0.08,
p > 0.10).

Validation of the Blended Workshop
After the workshops ended, the BLG was invited to answer a
validation test that evaluated aspects such as design, usability, and
technological acceptance. In the analysis of the first variable, ease
of use, 13 of the older adults indicated a positive agreement stating
that the interaction with the system is clear and understandable
and even the menu is easy to use. For their part, five older adults

disagreed that the workshop is easy to use, indicating that a lot of
mental effort is required to be able to use the platform and some
materials.

In the variable of perceived usefulness, favorable results were
obtained from older adults, where 16 stated that it is useful
and indispensable to implement this type of workshops so that
the population acquires digital literacy skills. Only two adults
indicated that they disagreed.

The evaluation of attitude toward using showed that 15 older
adults were enthusiastic about using the platform. On the other
hand, three adults were neutral and two disagreed. This indicates
that the Blended Workshop based on a LMS offers an attractive
environment to support older adults to acquire digital skills more
easily. However, some aspects of the presentation ofmaterials and
access to them must be improved. Finally, in the intention to use
variable, 15 older adults indicated a positive agreement stating
that they will use the system to reinforce their knowledge during
and after the workshop (see Figure 6).

An analysis of comments and experiences of the BLG both by
the elderly participants and by the instructor when adopting an
online support system for teaching ICT are presented below.

Learning Difficulty
Despite the fact that older adults are experiencing a decline in
their cognitive and perception abilities, according to these results
they are able to learn new skills. Also, Navarro et al. (2017),
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FIGURE 2 | Significant correlations between education and the pre and post scores of the Senior Digital Literacy Evaluation (SDLE) for the Face-to-Face Group (FFG).

FIGURE 3 | Frequency distributions of the digital literacy of older adults in the Face-to-Face Group and the Blended Learning Group according to the Senior Digital

Literacy Evaluation (Cepeda-Rebollar, 2016) before and after the workshops. FFG, Face-to-Face Group, BLG, Blended Learning Group.
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FIGURE 5 | Spearman correlation of the cumulative number of correct answers on the seven activities and the final examination score in the Blended Learning Group,

p < 0.01.

FIGURE 6 | Results of the validation of a Blended Workshop based on a Learning Management System by a group of older adults.

mention that older adults are able to learn and acquire digital
skills more easily as long as there is a strong motivation or when
they are aware of the functional benefits in relation to ICT.

In this study, participants had the opportunity to explore
the blended workshop with the guidance of the instructor and
support staff, so they could focus on interacting with the platform
and acquiring new knowledge. In addition, it was found that the

availability of support and the adults’ own confidence influence
how they acquire their digital skills.

Regarding the role of the instructor, the difficulty was to
designmaterials and activities that would serve as a review and/or
feedback for the topics seen in class, since in the face-to-face
workshops adults often forgot some steps to perform certain
activities, so they had to be repeated several times for them to
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FIGURE 4 | Means and standard errors of the level on the Senior Digital

Literacy Evaluation (Cepeda-Rebollar, 2016) before and after the workshops

for each group. Brackets point out to significant results according to Wilcoxon

t-tests within groups (p < 0.001) and also to Mann-Whitney U tests between

groups (p < 0.01). FFG, Face-to-Face Group, BLG, Blended Learning Group.

remember. Derived from this, it was necessary to designmaterials
and activities that would reinforce adult learning.

Usability and User Experience
Usability is related to the intrinsic characteristics of the system
with regard to the user’s abilities, perceptions and attitudes.When
adults start using the platform, it is clear to them how useful it is.

One of the reasons for having this perception is that the
platform was presented in a relaxed and friendly atmosphere
without any pressure and clarifying all their doubts when
interacting with it. Likewise, some participants mentioned that
the blended workshop is a very good idea as long as it is used
as a support system, because if it were adopted in a totally
asynchronous manner, they would have difficulties using it due to
lack of assistance. Some of the interaction difficulties encountered
by some participants were:

• Confusion when using digital presentations. The digital
presentations were made with a free tool; a limitation of
using free software comes because publicity appears below,
so some adults mistakenly clicked on it, causing it to open
pages they did not want to see. In addition, when clicking on
the presentation, it was shown in full screen and some adults
did not read the indication to press the Escape key (ESC) and
they became anxious when they were not able to leave the
presentation.

• Navigation between windows. Some topics show how to
perform certain activities step by step. For example, for the
“desktop background change” activity adults had to minimize

the window where they had opened the blended workshop
and performed the steps that were previously shown. This fact
showed that for some older adults browsing between windows
is something complicated.

• Access to the platform. To access the blended workshop,
the user needs to enter a username and password. Adults
with no or little knowledge of ICT, sometimes entered some
mistaken data and after several attempts they had to change
their password. In most cases, it was not because they
forgot their access codes, but because they did not type it
correctly.

According to the above, it can be observed that the interaction
difficulties were due to the inexperience of some older adults in
relation to the use of the computer and the Internet. However, the
experience of these users was improved, taking into account all
their observations and comments, in order to adapt amore usable
platform. This entails a challenge that is possible to fulfill, as long
as continuous improvements are made based on the experiences
of the users.

Strengths of the Workshop Instruction
One of the strengths of the blended workshop is that it was
developed under the guidelines of the ASSURE instructional
model, which allowed to know the characteristics of the
population, taking into account their visual deficiencies,
cognitive and emotional abilities (insecurities). As a result, a
space was obtained in which there is an adequate structure
and design, attractive text colors and images, quality teaching
materials and clear instructions.

The blended workshop also facilitates the learning and
acquisition of knowledge by considering the constant and
continuous review of each of the topics, in addition to having a
learning method where the sequence of the class is organized by
initiation, development and closure activities.

DISCUSSION

The present research combines digital literacy assessment,
comparison between face-to-face and blended digital literacy
workshops and the validation of the LMS. Previous studies have
shown how older adults perceive and use ICT in their daily
lives. For example, Schreurs et al. (2017) conducted a study of
how older adults perceive their own digital skills, what barriers
to digital literacy they face, and what social and institutional
support systems they have in place to achieve greater digital
literacy. The results of this study indicated that older adults do
not have digital skills and that there have limited support systems,
which makes it difficult for them to gain experience and comfort
with ICT.

Delello and McWhorter (2017) aimed to explore whether
ICTs, specifically iPads, improve the lives of older adults. Derived
from the results, the authors suggest that the use of the iPad
reduced the social isolation of older adults, leading to closer
family ties and a greater overall connection to society. In
addition, there was also a significant increase in digital skills with
respect to the use of the iPad.
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Vroman et al. (2015) analyzed the patterns of ICT use
(experience, socio-personal characteristics and use) of older
adults living in the New England region. The results showed that
most participants use ICT to maintain family connections and
to access health information and routine activities. Based on the
above, the authors propose a community-centered model that
takes into account socio-personal characteristics for future ICT
training programs.

Nevertheless, at present there is insufficient documentation on
face-to face or blended courses designed for digital competence
training of older adults. Moreno Ramírez et al. (2009) and
Abad (2014) mention that the courses that currently exist have
limitations that affect the learning and understanding of older
adults in relation to ICT. For example, face-to-face workshops
have numerous groups; this causes distractions between the
older adults (Jaggars, 2014). Also, working methods in face-
to-face courses are not focused on the particular needs of
students (Jaggars, 2014; Margulieux et al., 2016), and do not
have availability of learning materials for consulting outside
of class (Kemp and Grieve, 2014). This could affect learning
in older adults because their cognitive skills decline with age
(Davidson and Guthrie, 2017; Meltzer et al., 2017), and they
need more stimulation for understanding complex items and
concepts.

By contrast, the blended workshops stimulate the use of new
ways of learning, build knowledge and cover several limitations
presented in face-to-face workshops (Oncu andCakir, 2011; Chiu
and Churchill, 2016; Conole, 2016). The idea of developing an
online support tool for digital literacy workshops in this study
emerged just to provide a more customized instruction to older
adults. Contrary to young students, older adults have clear ideas
about what to learn and how. Moreover, blended workshops
allow students to have a more active role, as it grants them
continued accessibility to study materials. This benefits older
adults because they can carry out constant review of the topics
and concepts seen in class, avoiding prejudice on those who
are not able to attend class periodically for personal reasons or
disease. This last point resulted in an opportunity for older adults
who participated in blended workshops because they could access
to LMS and review the classmaterials theymissed when they were
sick or in a medical appointment.

In our study, participants in the blended learning workshops
recognized the importance of continued practice and the
additional experience provided through the multimedia learning
materials added to the LMS. It is also interesting to note that
after the end of the digital literacy workshops (both cases), the
participating adults not only came forward to ask additional
questions, but many also asked “when the next workshop would
open.”

As part of the analysis in this study, it could be verified
that the level of digital competencies of adults raised in both
groups, however, the scores in post-evaluations were higher in
the BLG group vs. FFG group. This was because adults of BLG
group had access to evaluations and information available within
the LMS. These evaluations allowed older adults to review the
concepts at different times (up to 10 attempts), with the aim
of reinforcing the knowledge of certain terms and tasks that

were seen in each workshop module. This fact reflected that
in the post-evaluations the participants of the blended learning
workshop identified more computer terms and carried out more
tasks on the Internet than the adults of the classroom workshop.
Furthermore, the older adults expressed interest and enthusiasm
most of the time because they had a support tool for their
learning.

In this case, it can be concluded that the adaptation of blended
workshops based on appropriate methodologies, instructional
models and teaching-learning models may provide inspiration to
more investigations about training the older adult population in
any area of knowledge and to enrich the understanding of the
background to the topic.

CONCLUSIONS

For this study it was important to understand the reasons why
older adults believe that digital technologies are difficult to use
and that some perceive that they are not capable of learning to
use them. This understanding is necessary not only to find better
ways to introduce digital technologies to currently excluded
potential users, but also to improve the design of digital products
so that they are easy to use and easy to learn, which can facilitate
adoption by all types of users.

Within this study it was possible to implement an adequate
blended workshop so that the older adult population could
develop their digital skills more easily. Likewise, it is important
to take into consideration the experiences and perceptions of
older adults in order to adapt and to continue to design both the
system and the materials included, so as to present a more usable
system.

The proposal of innovative practices, such as the one
presented in this study, should make it possible to open up more
areas of study to provide older adults with effective intervention
strategies to include them digitally, creating spaces that are even
adapted to the learning styles of each older adult. One fact to
consider is that digital literacy has evolved rapidly from an option
into a need, due to the constant change in technology. These
constant advances make it insufficient to provide digital literacy
to older adults using a single technology. It is therefore important
to propose strategies where adults can develop flexible skills and
technological self-efficacy tomaintain their digital literacy despite
the changes and advances.
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