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ogy 2018;17(3):160-173; https://doi.org/10.4017/gt.2018.17.3.004.00 This study is part of a project
aimed at designing a learning intervention to enable older Costa Ricans to use Informa-
tion and Communication Technologies (ICT) for enhancing cognitive activity and social
interaction. This paper presents some results of the designed learning intervention related
to participants” willingness to include the proposed activities with ICT in their daily rou-
tines, adequateness of ICT applications to support older adults” ICT use for cognitive
activity and social interaction, and participants’ performance in the designed cognitive
and social activities. The learning intervention focused on stimulating autobiographical
memory (ABM) and training cognitive abilities such as attention, flexibility, problem solv-
ing and memory while having social interaction with peers. Forty-one older adults used
online social platforms for sharing personal reminiscences and played online cognitive
games to train cognitive abilities. Results showed that participants were willing and able
to accomplish the cognitive activities freely and independently during the learning inter-
vention period and beyond that period. Content analysis indicated that most of the shared
reminiscences were specific personal memories from participants’ childhood, which ac-
complished the social function of reminiscence by creating empathy and social cohe-
sion among participants. Participants improved performance in online cognitive games
by repetitive practice. In a linear mixed effect model analysis, the number of times played
had a statistically significant effect on performance improvement, whereas factors such
as age, education, and positive attitude towards technology did not. Results suggested
that this type of intervention can be beneficial for older adults from several cultural and
socioeconomic backgrounds and a potential avenue for cost effective interventions aimed
to reduce the risks of cognitive impairment and social isolation.
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INTRODUCTION

This paper is part of a research project aimed at
designing suitable learning interventions to en-
able older Costa Ricans learning about and using
ICT for cognitive activity and social interaction.
By implementing a Design-Based Research (DBR)
approach, the project included older adults and
their educators” perspectives into the design of
a learning intervention using ICT (i.e. computers,
laptops, mobile devices and applications) to (1)
stimulate autobiographical memory (ABM); (2) fa-
cilitate cognitive training; and (3) generate social
interaction around such cognitive activities. Simi-
larly, the learning intervention sought to promote
independence and autonomy of older people
when using ICT in their daily life. Two previous
articles'? detail the design and implementation
processes of the learning intervention.
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This paper reports some results of the learning
intervention by exploring (a) participants” will-
ingness to include the activities in their daily
routines, (b) adequateness of ICT applications
to support older adults” ICT use for cognitive ac-
tivity and social interaction, and (c) participants’
performance in the designed cognitive and social
activities. The general research project focused
on facilitating cognitive activity and social inter-
action, as both are determinants for successful
and active aging®*, and it has been suggested
that ICT can support both aspects by facilitating
ICT-mediated cognitive stimulation and training
and social interaction®.

In this regard, training healthy older adults using
ICT devices and applications, especially cogni-
tive games and video games, can enhance cog-
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nitive abilities measured by cognitive tests or
tasks’ ™. In general, the referred studies have
shown positive results on performance in the tar-
get cognitive tasks. Regarding the transfer of the
improvements, Smith et al. (2009) and Anguera et
al. (2013) found that the training led to enhanced
cognitive performance on untrained tasks, while
Ballesteros et al. (2014; 2015) and Nouchi et al.
(2012) did not found transfer effects. The stud-
ies also differ on the duration of the effects; An-
guera et al. (2013) found that performance gains
remained stable 6 months after training without
booster sessions, while Ballesteros (2015) found
that previous significant improvements become
non-significant after the 3-month interval.

Considering collectively the results from stud-
ies of neuroplasticity and the results from the
referred studies, it appears that ICT-mediated
cognitive training programs may be effective at
countering some age-related cognitive decline.
Nevertheless, further research is needed to ex-
plore whether performance gains are maintained
over time, the underlying mechanisms of action
contributing to improvements, the transfer ef-
fect to other non-trained cognitive abilities and
to activities in older people’s daily life. Although
the evidence is not conclusive yet, it is promising
enough and supports the efforts to facilitate older
people’s enjoyment of the confirmed benefits
of this type of intervention on cognitive trained
tasks and wellbeing and expose them to the po-
tential benefits. In addition, ICT tools have the
potential for facilitating lifelong learning process
by providing flexible learning models combining
self-managed and organized education and pro-
viding the additional time that many older peog)le
need for personal processing and reflection®'®.

ICT can also facilitate interacting with family and
friends and with wider social networks beyond
geographical proximity. Thereby, older people
can be part of online communities where they
can share interests and achieve developmental
goals such as learning for personal develop-
ment>®. ICT-mediated communication can fa-
cilitate social interaction, especially when time
for regular face-to-face meetings is lacking. En-
tertainment technology can also have positive
effects in collaborative and pro-social behavior
and help stimulate intergenerational relation-
ships”. In this regard, Sayago et al. (2011) iden-
tified three key elements for older adults using
ICT: socialization, inclusion (using the same
technologies as the most important members of
their social circles), and independence (using ICT
not relying on anyone else).

Despite the potential of ICT to improve quality
of life during old age by facilitating learning pro-
cesses, cognitive stimulation and training, and so-
2018
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cial interaction, older adults often do not use ICT
tools. By 2016, just 45% of people aged 65 to 74
living in the 28 countries of the European Union
were using the internet frequently (every day or al-
most every day)'®. In 2011 in Costa Rica, just 14%
of people in that group were using the Internet'.

As in international contexts one of the main
barriers to Costa Rican older adults using ICT
is resistance to learning about and using them
because of inappropriate learning experiences,
for example, older learners perceive that young
teachers do not understand their learning process
and needs”'%?¢. This suggests the need for suit-
able ICT-learning opportunities aimed at fulfilling
older learners’ needs and interests and including
activities that are readily accessible, affordable,
and enjoyable for older adults®”2%%2,

Although some randomized control trials can
be performed in older people’s home and al-
low them independent and autonomous experi-
ences with ICT? the mentioned studies on ICT
and cognitive training are based on laboratory
experiments and randomized controlled trials
whose design limited the opportunities for older
adults to learn about and use ICT for enhancing
cognitive activity and social interaction indepen-
dently and autonomously. This leaves a need for
enhancing the design of interventions to enable
older people using ICT for enhancing cognitive
activity and social interaction in their everyday
environments. Based on this need and the poten-
tial of ICT for supporting successful and active
aging the research project, along with selected
older people and their teachers, designed and
implemented a learning intervention aimed at fa-
cilitating the use of ICT by older adults without
cognitive impairment for enhancement of cogni-
tive activity and social interaction.

Specifically, for stimulating autobiographical
memory, the project implemented some activi-
ties from Salazar-Villanea’s, (2010) reminiscence
protocol adapted and validated for Costa Rican
older people. In these activities the participants
used online social platforms to share and com-
ment on memories from their personal past with
their peers. For training cognitive tasks, partici-
pants had access to LUMOSITY® (www.lumosity.
com) - a commercially available online platform
that offers cognitive games designed to train at-
tention, flexibility, problem-solving, memory,
and processing speed abilities. The intervention
occurred in real educational settings and pro-
moted the inclusion of the learned skills on older
adults’ daily life environments.

This article details some results of the designed
learning intervention regarding older adults” per-
formance on the reminiscence activities, the
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Week 1 | Sessionl | Session 2 \ Session 3
Week 2 Online Week
Week 3 | Session 4 | Session 5 \ Session 6
Week 4 Online week
Week 5 | Session 7 | Session 8 \ Session 9
Week 6 Online week

Figure 1 Learning intervention’s organization.

cognitive training and the social interaction sur-
rounding those activities. It also shows some re-
sults related to older people’s independence and
autonomy when using ICT for cognitive activity
and social interaction and presents a brief discus-
sion on the potential of this type of intervention
for promoting successful and active aging.

MATERIAL AND METHODS

General design

Implementing a Design Based Research (DBR)
approach the general research project, in collab-
oration with older adults and their educators, de-
signed and implemented a learning intervention
to facilitate older adults without cognitive impair-
ment using ICT for enhancing cognitive activity
and social interaction'?. It was a six-week learn-
ing intervention that included classroom (face-to-
face) and online activities.

During the six-week period, older people, organ-
ized into four groups of 10 learners each, partici-
pated in three classrooms” activities weeks and
three online weeks, each classroom week was
followed by an online week. During a classroom
week, participants attended three learning sessions,
each of two and a half hours long. During an on-
line week, participants completed at least two as-
signments at their convenience and published their
results and reflections on online platforms. The

classroom sessions were implemented in the com-
puter labs of the Omar Dengo Foundation (FOD),
a Non-Governmental Organization working with
education and ICT in Costa Rica www.fod.ac.cr.

Figure 1 shows the organization of the learning
intervention for all the four groups. The research
project was approved and conducted in agree-
ment with the guidelines of the Costa Rican Insti-
tute of Clinical Research and the Health Ministry.
All the participants gave their written consent be-
fore the study started.

Participants

The study recruited the participants through a
general call in governmental and non-govern-
mental organizations working with older adults’
education. The inclusion criteria of the study
were: (1) being older than 60 years; (2) being able
to write and read; (3) having little experience us-
ing ICT devices and applications; (4) having no
psychiatric, neurological, or neuropsychological
disorders clinically provable; and (5) having a
score of 25 points or above on the MMSE (for
non-literate individuals, a score of 19 points
could be accepted). Potential participants who
met the inclusion criteria participated in the study.

Forty-one people (33 females) older than 60 years
(M=67.10, SD=5.40), who had no cognitive im-
pairment measured by the Minimental State Exam-
ination (MMSE) M=28.61, SD=1.48 participated in
the learning intervention. The participants were
randomly assigned to one of four learning groups
of approximately 10 participants each (Table 7).

Regarding access and use of ICT, 78% of the par-
ticipants had used the computer during the three
months prior to the initial interview, 85.4% had
used the internet, all of them had used mobile

Table 1. Demographics of participants

phones and 82,9% had a smartphone
for personal use. Fourteen partici-
pants (34.1%) had used the internet

Characteristic _ Category % (N=41) more than 5 hours during the week
Age group 60 -64 34.2 prior to the initial interview, 17.1%
65- 69 34.2 reported internet use for 4 to 5 hours,
70-74 26.8 29.3% used the internet between 1
2579 94 to 3. hours, whl!e 19.5% dl‘d not use
: the internet during that period.
80 and above 2.4
Marital status ~ Married /civil union 58.5 The most commonly used ICT were
Separated /divorced 171 mobile devices (tablets and smart-
Widowed 12.2 phones) and the internet. The most
) . performed activities were related to
Single/never married 12.2 social interaction and leisure, while
Education level Some / completed primary school 17 the least frequently performed were
Some / completed high school 41.5 learning, social participation, and in-
Some / completed university 415 strumental activities®. Although the
C - majority of participants had experi-
ommunity Rural 4.9
ence as computer and/ or Internet
Urban 95.1 users they relied on only basic fea-
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tures of ICT devices and applications, were non-
independent users and presented important gaps
in basic ICT literacy**, which the present study
characterizes as having little experience using
ICT devices and applications.

Therefore, according to the Information and
Communication Technology Social Networking
Motivational model proposed for older adults by
Vroman et al. (2015), the participants were in the
first level of ICT adoption, which means that they
used ICT mainly to support personal relationships
and for social networking with family and friends.
Even into this first level, participants relied on only
basic features of ICT, and as non-independent us-
ers, they experienced limitations on when and
how to use ICT. In sum, they had a basic and lim-
ited use of ICT devices and applications. The next
level of the model is using ICT for practical tasks;
this could involve accessing information and car-
rying out daily instrumental tasks. The final level
is the least personally intimate network; here, ICT
is a link to broader communities, within and out-
side the person’s geographical location.

Methods

Initial questionnaire and surveys

Prior to the learning intervention, the participants
answered one questionnaire that included ques-
tions about socio-demographics and access to,
and experiences with technologies. Participants
also completed the Survey of Technology Use
(SOTU) a component the Matching Person and
Technology Model (MPT)*. It is a 29-item sur-
vey designed to examine an individual’s predis-
positions to technology through his/her attitudes
and experiences, a higher score in the positive
subscale indicates a more positive attitude. The
SOTU has shown to be valid across cultures when
measuring attitude towards technology®. Partici-
pants also completed the MMSE as screening for
cognitive impairment.

Reminiscence intervention

During the learning intervention, the participants
accomplished two activities of a reminiscence
protocol adapted for older Costa Ricans®®. As the
combination of written and oral reminiscence
seems to be more effective than general reminis-
cence for older people without cognitive impair-
ment?, the project implemented a combination
of Salazar-Villanea’s (2010) reminiscence proto-
col and a guided autobiography reminiscence’s
technique?” in order to stimulate private reflec-
tion and group interaction. This included private
writing and posting the personal memories, and
sharing and commenting them in online plat-
forms and in the classroom.

After learning the basics for using computers,
laptops, smartphones and tablets and ICT-ap-
2018
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plications such as e-mail, Moodle®, Facebook®,
Blogger®, and Skype® two of the learning groups
(1 and 2) used Facebook to share two personal
memories: one about leisure and free time, and
the other about school time and training. The oth-
er two groups (3 and 4) shared their memories by
creating a blog in Blogger. The aim of using two
platforms was to compare the characteristics of
the stories and the social interaction in each one.

Participants had to read and comment on their
peers” stories and help each other to achieve
as detailed a memory as possible. Participants
shared one story in small groups in the classroom
for modeling the type of feedback required. All
posts and comments were recorded for analysis.

Online cognitive games

After the reminiscence intervention, the next on-
line week participants had access to Lumosity.
In order to promote participants” independence
and autonomy when using ICT they received
instructions by email for exploring the platform
at their daily life environments. Then at the next
face-to-face session the facilitators formally intro-
duced the platform and answered participants”
questions about access and usability.

During the learning intervention, (March to May
2016) participants were asked to complete, in their
daily environments, a minimum of two training ses-
sions (five cognitive games each) a week. However,
they could train as much as they wanted. After that
period, participants had access to Lumosity until
January 2017, and they trained, as they wanted.

In addition, during the intervention, participants
from groups 1 and 2 shared their experiences
with cognitive training on Facebook, and par-
ticipants from groups 3 and 4 shared their reflec-
tions through Blogger. Each participant had a user
ID in Lumosity, and all training sessions were
recorded for analysis, data on online social plat-
forms was also recorded. Participants used their
computers and mobile devices for reminiscence
activities and cognitive training.

Data analysis

Questionnaire and survey

Using the Statistical Package for Social Sciences
SPSS 22 descriptive statistics were calculated
from the questionnaire and the SOTU to describe
the patterns of ICT access and usage and atti-
tudes towards technology among participants'®.

Reminiscence activities

Reminiscences (personal memories) were ana-
lyzed by classic content analysis®®, using the ana-
lytical category system proposed by Salazar-Villa-
nea (2010) which includes three main categories:
structural characteristics of the narration, narra-

Vol. 17, No 3



Table 2. Personal memories, topics, and platforms

Topic # of memories Including a previous stage Blogs Facebook Just handwritten
of handwriting/typing or typed

Leisure and free time 46 6 11 13 22

School time and training 19 6 8 7 4

Not defined 1 0 1 0 0

Total memories 66 12 20 20 26

tive characteristics according to the proposed
topics, and type of memory. Each story was a
unit of analysis. All the stories were coded using
NVIVO 11 software. Tables in the results section
reflect the general categories, subcategories, and
frequencies of codes. Finally, the meanings and
relationships between the categories and subcat-
egories were analyzed and some excerpts are
presented to illustrate those meanings.

Performance in online cognitive games

Performance in cognitive games was measured
for each user for each game by the normalized
score on the Lumosity Performance Index (LPI),
which is assumed to be comparable across users
and games. We used the difference between the
first LPI score and the last LPI score as a measure
of performance improvement (LPI improvement
= LPl end - LPI start) for each user in each game.

The LPI improvement was modelled by a linear
mixed effects model with random effects of game
and user and fixed effects of number of times
played, age, education, and positive attitude to-
ward technology (measured by the SOTU). The
random effect of the user can be interpreted as a
user level, some users are good at playing games
and some are not as good. The interpretation of
the random game effect is similar; some games
are difficult and some are easy. The analysis used
the Ime4 package?® and the pbkrtest package® in
the statistical software R and the REML approach
for unbalanced data.

To test the effect of the fixed effects, (number of
times played, age, education, and positive atti-
tude toward technology) each effect was added
in turn, and the effect was tested for being 0 by
an F-test with the Kenward-Roger approximation.
We also tested if the fixed effect of number of
times played was significant when the fixed ef-
fect of age, sex, education, and positive attitude
toward technology was already in the model.

Comments and posts on online social platforms
about reminiscence and online cognitive games
experiences

Comments about reminiscence and cognitive
games were analyzed by an inductive content
analysis®'. Following Mayring (2000), all the data
were read to extract common topics, and a set of
analytical categories was defined*. After 10% of
2018

164

the material had been reviewed, the codes and cat-
egories were revised, and this was done again after
60% of the material had been reviewed. At both
intervals, some categories were subsumed and new
ones were created. The final analytical categories
and the codes” system are reflected in the tables
in the results section. All the data on online social
platforms were coded using NVIVO 11 software.

ResuLts

Results from the reminiscence intervention
Reminiscences and online social platforms
Thirty-two out of 41 participants shared their
memories. Nine participants did not share remi-
niscence stories but were active in face-to-face
sessions and commenting their peers’ personal
memories. The 32 participants shared 2.06 sto-
ries on average as some of them spontaneously
shared more stories. Some participants imple-
mented a first stage of handwriting and/or typing
before sharing their stories online, and some of
them just shared their stories in handwritten or
typed format. Table 2 presents details about sto-
ries, topics, and platforms.

The first topic about leisure and free time elic-
ited 46 stories, and participants shared most of
their stories (22) in handwritten and typewritten
format, which were collected for analysis. Some
of these stories (6) were shared later online. As
one of the main goals of the learning intervention
was adapting the need to respect their transitions
when using ICT, the intervention respected older
adults’ preference on the format for presenting
their personal memories.

For the second topic, there were 19 personal
memories and fewer stories (4) remained in tra-
ditional formats, which could indicate that par-
ticipants became more comfortable sharing their
memories online. Two participants shared per-
sonal memories non-related to the required topics.

There were no major differences by platform in
the number of stories and resources (text, pic-
tures, and videos) used for sharing them. Howev-
er, the participants using Facebook (groups 1 and
2) posted more comments than those using Blog-
ger (groups 3 and 4). Table 3 shows the details.

Most of the participants shared their memories
using only text and just a third of the stories in-
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Table 3. Resources and comments by platforms

Platform  Stories presented Stories presented by Text Social Content Total

by text and pictures/videos comments comments comments
Blogs* 13 7 33 7 40
Facebook 13 7 56 22 78

*This include the memory shared non-related to the requested topics

cluded pictures and/or videos. It could be that
only more experienced users were able and will-
ing to use these resources and that more time and
practice is needed for participants using multime-
dia resources. This points out the need for con-
sidering different learning needs and levels when
designing ICT interventions for older people and
the need of respect their transitions in the path of
becoming efficient ICT-users>®5.

Comments on personal memories were almost
twice frequent in Facebook than in Blogger. It
might be that Facebook generated more participa-
tion because it offers more synchronic interaction
and direct access via the app on mobile phones

than Blogger. In both platforms, there were more
social comments (for example, thanks for sharing
and praising the stories) than comments asking for
more completeness in the story. The prevalence
of social content aligns with the first phase of the
“community-centered  socio-ecological model”
proposed by Vroman et al., (2015) where older
adults use ICT for social networking.

Characteristics and functions of reminiscences
Sixty-six stories from both topics were analyzed, 40
shared online and 26 collected in handwritten and
typewritten format. Table 4 presents the frequen-
cies of the main analytical categories and subcate-
. . . . 26
gories previously validated for older Costa Ricans™.

Table 4. Characteristics and functions of reminiscences

One memory was difficult
to follow because there

Structural characteristics of the narration

were few details. Thirteen
stories lacked chronology or

Number of
stories

Narrative coherence and order

completeness; that is, an im-

Narrative disorganized and confused

Narrative with significant lack of chronology or completeness 13

Narrative with a chronology sense and some details

Narrative follows a chronological order and offers a complete 26

overview of the events
NA
Total

] portant element of the story
was missing, or the story
had no order. However,
most of the stories showed
a coherent and ordered nar-
rative; twenty-four stories
2 presented a general order of
66 the events, but with some

24

Narrative characteristics according to the proposed topic

omissions in  chronology
and/or missing details. For

Temporal distribution
Childhood (0-11 years)
Adolescence (11-17 years)
Adulthood (18-60 years)
Old age (60 and more)
NA

Emotional valence
Neutral

Positive

Negative

NA

Reminiscence’s function
Interpersonal / Social
Intrapersonal

Cogpnitive

example:
32 “It was my 15th birthday
5 [...] it was a surprise when |
13 came home back from high

school my mom had cut the

Type of memory

Episodic memory
Semantic memory

('; flowers from the garden and
put them on a large table,
there were some food and

3 drinks to celebrating my

48 birthday” (Leisure and free

11 time, woman, 73)

4 There it is possible to know
when the events happened,

66 but details about the se-

7 quence of the events are
missing. On the other hand,
twenty-six stories presented

20 a clear chronological order,

26 a complete overview of the

2018

165

events, and many details:
Vol. 17, No 3



“The teacher organized a school trip for vacations ~ bels, the same memory can serve different func-
[...I my sister went with me; we took the bus tions. Therefore, four stories besides the social
to the school. There were Marcela, Leda, Sonia function, recounted significant relationships in
[...] at the school, all classmates and compan-  order to affirm affective bonds®:

ions took another bus and finally, we arrived at  “It is nice to be with my friends, we have been
the farm, there were many trees such as orange,  friends for about 30 years, and we love each
mango [...]. We took as many fruits as we wanted.  other very much. It is a support group; we are
Then it was time to go to the dairy place...” (Lei-  together through good times and bad” (Leisure

sure and free time, woman, 67) and free time, woman, 69)
Excluding two exceptions, all the stories echoed In addition, seven stories also accomplished the
the proposed topics. One participant shared intrapersonal function aimed to the resignifica-

some reflections on how alcohol abuse affected  tion of events for creating a sense of resolution
his leisure and free time, and another participant ~ and/or to reflect on the self:

victim of child sexual abuse found it very disturb-  “This event was devastating, my education was trun-
ing to recall memories from her past, then shared  cated, and | got an enormous fear to be rejected by
life events without order. society and women. | thought that nobody would

love me. Thank God that was not the end of my life
Almost half of the memories (31) were about story” (School time and training, man, 72)
childhood, which aligns with the evidence that
long-term memory is better conserved during the No stories indicated the cognitive function of
“normal” aging process**** and for seven stories,  reminiscence, related to the role of ABM in solv-

it was not possible to identify the referred life pe-  ing problems and guiding one’s behavior and al-
riod. Regarding emotional valence, most of the lowing individuals to ask new questions about
stories (48) expressed positive emotions: old information to solve Qroblems in the present

“We were happy going to the break at school: we o to predict new events™.
went to a small shop inside the school to buy
something to eat [...] before going home we used ~ Regarding the type of memory, 40 stories were
to go to a small candy shop in the city, they sold  episodic memories, that is, events that occurred
colorful lollipops, they were delicious [...] the in a given time and place, in less than one day,
train was yellow really beautiful. | feel happy re-  and included details about the context as well as
membering this time” (School time and training,  sensory and emotional information. They showed
woman,75) knowledge of specific and individual events that
could occur in hours and minutes:
Negative emotions referred to embarrassment,  “It was 63 years ago; January 15%, 1953. We (my par-
anger, and nostalgia for the past. In four stories,  ents, three sisters, three brothers, and I) went to the
it was not possible to identify related emotions.  local festivities...” (Leisure and free time, man, 69)
Considering that narrating reminiscences is a
positive activity that can be effective in improv-  On the other hand, 26 stories were semantic mem-
ing wellbeing, alleviating and preventing depres-  ories or abstract memories of events that occurred
sion***, the majority of positive emotions ex-  repeatedly or in several days. These memories iden-
perienced by the participants when reminiscing tified events, but did not report a specific episode.
might indicate that reminiscence supported gen-

eral wellbeing and social interaction among them.  In summary, most of the participants autonomous-

ly and independently recalled personal memories
Concerning the functions of reminiscence, all the in their everyday environments and share them in
shared stories aimed to share information and/or  different formats. Most of the participants stimu-
values with others or to tell stories for entertain-  lated ABM in their daily environments, which is
ment. Thus, accomplished the social/interpersonal ~ a positive activity that can be useful for cognitive
function of reminiscing, which is to interact socially ~ stimulation and for improving wellbeing and al-
and exchange experiences, thereby creating empa-  leviating depression®***>*8. By the availability of

thy by understandinsg and interpreting similar expe-  different formats and openness to participants”
riences from others™. In this function, reminiscence preferences, the learning intervention seem to
is primarily descriptive, so there is little interpreta-  have supported the transition of some participants
tion or evaluation of the events or emotions’®. from traditional formats to sharing online, but it
“Now sharing this memory with you, I'm so happy also supported general participation by adapting
because this was one of my first’s academic achieve-  to participants” needs and preferences.
ments” (School time and training, woman, 60)

Both Facebook and Blogger presented similar num-
Although the three of reminiscence proposed in bers and types of stories and used for sharing, and
the analytical category system have discrete la-  both seemed to be adequate for sharing reminis-
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cences. However, Facebook presented more com-
ments and therefore more social interaction. Most
of the memories presented a coherent and organ-
ized structure, were about childhood, reflected a
positive emotional valence, and accomplished the
social/interpersonal function of stimulating social
interaction, bonding, and intimacy and promoted
positive feelings in the participants®®. The majority
of the stories was episodic memories, which in-
dicates that participants made efforts to recall de-
tailed memories and thus stimulated ABM, worked
with memories that are valuable for the self and
served mainly social and cultural functions.

Results from online cognitive games

Players and games

After the reminiscence intervention, the participants
had access to Lumosity a web-based game applica-
tion for training cognitive abilities. The project se-
lected Lumosity, as it is a commercially available
which means that interested older people can ac-
cess it easily from their daily life environments and
because it combines cognitive training and leisure/
entertainment activities which is an important fac-
tor for engaging older people in using ICT>”.

Three of the 41 participants left the learning in-
tervention before starting the online games due
to personal reasons. Then, 33 out of the 38 par-
ticipants played the cognitive games, five active
participants never played; two of these partici-
pants also did not share their personal memories,
but stayed active in the face-to-face sessions
and in some other online activities. There were
27 female and 6 male players between 60 and
87 years old (M=67.54, SD=5.61). Six of them
(18.18%) had some or completed primary school
education, 12 (36.37%) had some or completed
high school, and 15 (45.45%) had some or com-
pleted university. Table 5 shows players by peri-
ods from March 2016 to January 2017.

All the participants in this phase played during the
intervention period (March — May 2016) and a
significant fraction played beyond that period. Al-
though the number of players decreased over time,
it is remarkable that one third of them kept play-
ing independently for almost a year after the inter-
vention. During the intervention period, the par-
ticipants using their own ICT devices (computers,
tablets and smartphones) included cognitive train-

Table 5. Players by periods from March 2016 to
January 2017

Period # Players
March -May 2016 33
June — August 2016 22

September — November 2016 14
December 2016 — January 2017 11

2018

ing in their daily routines and shared about their
experience on Facebook and Blogger. However,
the researcher and facilitator were available in the
face-to-face sessions and by phone, email or Face-
book to help the participants when they needed it.
After the intervention, participants did not have any
contact with the researcher or facilitator, so they
played independently and autonomously.

Difficulties reported exploring the cognitive
games platform

In order to promote participants” independence
and autonomy when using ICT they were asked to
explore Lumosity at their daily environments dur-
ing an online week. They received their user ID
and instructions by email, and explored, played
and solved issues by themselves for a week. The
next face-to-face session the researcher intro-
duced the platform and its features and solved
the issues reported by the participants.

The main issues reported by the participants ex-
ploring the platform included:

(1) Problems typing credentials: some participants
could not access the platform because of typing
mistakes. Because the platform did not offer an
option to visualize the password, players could
not identify their mistakes.

(2) Problems reading and following instructions:
most of the participants omitted reading the
games” instructions and started playing. Most of
them did not identify when and how the platform
offered the instructions.

(3) Problems finding the help function: once par-
ticipants realized they did not know how to play
the games, they did not find the help resources.
Most of the participants did not identify the ques-
tion mark icon as an indication of help.

Before the clarifying session, participants helped
each other to get on to the platform and under-
stand the games. After formal clarification, they
played independently and asked for help from
their peers and/or the facilitator for specific is-
sues. The exploratory behavior and participants’
efforts in helping each other during the explor-
ing time indicated interest in and willingness for
using new technological resources. The reported
difficulties reflect that some platform’s features
need to be adjusted for older users and those
older adults need formal instruction to become
independent users. Only observations recorded
after the formal training on Lumosity’s use were
included in the analysis.

Games” results

It is well known that performance on cognitive

tasks improve with practice. Thus, we explored if

improvements could be confirmed in the present

sample and which additional factors were related

to performance improvements in online cogni-
Vol. 17, No 3



Table 6. Analysis of fixed effects on performance improvement

55.6 points. This can be observed

in Table 7.

Variables F df p

Number of times p|ayed 37.03 1.726 <0.0001 It can be Concluded that partici_
Age 1.73 131  0.1977 pants learned how to solve the
Education 176 130 0.1943 cognitive tasks regardless of their
Positive attitude towards technology 0.68 1.33  0.4167 age, education level and attitude

The numbers are tests of the model with just the random effects (user and
game) against the larger model with also the fixed effect mentioned at the

corresponding rows

towards technology. The results
on performance improvements
seem to align with previous re-
search findings with healthy older
adults which have found that im-

tive games. First, we clustered the observations
within individuals and games and obtained 766
observations. Then, in addition to the normalized
score (LPI), we included factors such as number
of times played (number of times that one indi-
vidual played one specific game), age in years,
education (primary school, high school, and uni-
versity), and positive attitude toward technology.

We included all the records from May 2016 to
January 2017 in a linear mixed effects model with
random effects of game and user. Then each of
the fixed effects (the number of times played, age,
education, and positive attitude toward technol-
ogy) was added separately in turn to the model
with only random effects. The only fixed effect
with an effect significantly different from 0 was
the number of times played (p < 0.001). Table 6
shows the results of this analysis.

The analysis showed that just number of times
played had a statistically significant effect on
performance improvements. Then using the Ken-
ward-Roger approximation for degrees of free-
dom, we included number of times played while
controlling for age, education, and positive atti-
tude toward technology. Only number of times
played had a significant effect on performance
improvement F (1-725)= 36.68, p<.001.

The fixed effect of the number of times played
was 0.41. This means that for an increase of one
in number of times played, the mean increase in
LPI improvement is 0.41 points. The standard de-
viation (SD) of number of times played was 136,
so an increase in number of times of one SD re-
sults in a mean increase in LPl improvement of

Table 7. Means of number of times played
and performance improvement by quartile

Quartile Mean number of Mean LPI

times played improvement
1 2.33 45.83
2 6.40 131.87
3 20.65 219.58
4 116.13 599.26
2018
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provements in the performance
on online cognitive games are related to positive
effects in the trained cognitive skills measured
by cognitive tasks different from those presented
in the online games'®'. This initial improvement
on the practiced tasks must be contrasted to ex-
ternal measures of cognition and control groups
to conclude about the efficacy and benefits of
cognitive training.

Overall, participants included the cognitive train-
ing in their daily life and trained independently
and autonomously during the intervention pe-
riod and one third of them during the next eight
months after that period. Even though participants
had some difficulties using the platform without
formal training, after formal instruction, they be-
came independent and efficient users. The results
evidence the potential of this type of intervention
for (1) engaging older adults in learning about and
using ICT independently for enhancing cognitive
activity; (2) exposing older adults to the confirmed
and potential benefits of cognitive training, and
(3) offering suitable interventions for older adults
from different socio-economic backgrounds.

Reflections on cognitive games and social inter-
action

To stimulate metacognitive processes, participants
were asked to keep a record of their thoughts dur-
ing the first five days of training and shared a gen-
eral opinion of the cognitive training by Facebook
(group 1 and 2) or Blogger (3 and 4). Their posts
had to include the number of days they played, the
easiest and most difficult tasks, favorite games, any
strategy for improving performance, and general
emotions before and after training. They had also
to read and comment on other participants’ posts.

Ten participants shared their experiences via 27
Facebooks posts, and 10 participants via 16 blog
posts. Table 8 shows details of the content of par-
ticipants’ posts on both platforms. A majority of
the posts referenced the positive aspects of the
cognitive training, including that games were fun-
ny and enjoyable, participants felt good during
the training, observed positive changes in their
performance and experienced less stress when
playing over time. The majority of posts also de-
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Table 8. Content of posts about cognitive training

Platform Positive Difficulties E?sy and P ractlcal. Preferences Strengths and Strategies
aspects difficult games information weaknesses

Blogger 29 6 9 3 8 11

Facebook 31 4 8 3 10 3

scribed the training positively in terms of poten-
tial benefits on cognitive abilities and personal
achievement. Posts about difficulties referred to
problems understanding and following instruc-
tions and getting low scores. Practical informa-
tion reported problems with credentials, internet
access, and environmental conditions, e.g.: noise.
Participants reported personal characteristics (e.g.
anxious or patient) as weaknesses or strengths,
and based on Lumosity’s reports, they shared
their best and worst performed cognitive tasks.
Participants also reported general strategies to
improve their performance, for example, reading
instructions carefully and relaxing before training.
However, they did not share specific strategies
for improvement. This might indicate the need
for better activities to facilitate participants’ rec-
ognition of specific strategies to solve the games’
tasks and transfer these strategies to cognitive
tasks in their daily environments.

Participants also commented and interacted on
their peers’ posts. Most of the comments had so-
cial content and served for social networking. Ta-
ble 9 presents details of participants’ comments
on the posts on cognitive training in Facebook
and Blogger. Participants posted their impres-
sions in blogs through main posts, and their peers”
comments were mostly social comments (thank-
ing for sharing or praising the post) and offered
social support (encouraging each other to keep
training). Participants using Facebook shared
their impressions through main posts, and some
of them did as comments to their peers” posts.
Therefore, the feedback was more dynamic and
less structured on Facebook than in Blogger.

DiscussioN

In order to contribute to overcoming barriers to
ICT-based interventions suitable for older adults,
the research project designed a learning interven-
tion that enabled older adults to use ICT indepen-
dently and autonomously for enhancing cognitive
activity and social interaction. The participants in
a blended learning environment used ICT devices
and applications for reminiscence activities and
online cognitive training. At the same time, they

shared their experiences and results in the cogni-
tive activities on online social platforms.

The results from the implemented activities indi-
cated that participants were willing and able to
include ICT for reminiscing, cognitive training and
social interaction in their daily life independently
and autonomously. The blended learning environ-
ment allowed participants applying the learned
skills in their daily life, a need noted by several
authors®®%. Practicing outside the classroom al-
lowed participants to control such aspects as lo-
cation, schedule, and length of the practice. They
also had sufficient flexibility to combine learning
activities with daily life activities. Finally, using their
own mobile devices allowed mobility and facili-
tated appropriation of participants’ own ICT tools.

Working with reminiscence facilitated participants’
communication of their own life knowledge and
experiences and allowed them to share mutual
and individual experiences framed in a common
historical period. Furthermore, as all the shared
memories accomplished the social/interpersonal
function of reminiscing, sharing personal remi-
niscences stimulated social interaction, bonding,
and intimacy. Similarly, as shown by the number
of references to positive emotional valence these
activities promoted positive feelings in the partici-
pants?*>*¢ and generated a positive learning en-
vironment. In addition, reminiscing exposed the
participants to potential benefits of reminiscence
activities such as stimulating language functions;
promoting openness to personal relationships; sup-
porting identity, self-esteem, and continuity; and
validating personal knowledge***#°. Nevertheless,
future research must evaluate these benefits.

As none of the personal memories accomplished
the cognitive function of reminiscence, which
is using information from experiences to solve
problems, guide one’s behavior and predict new
events*** it might be needed more mediation
and guide from facilitators for accomplishing
these functions. Further research might work on
designing learning activities aiming at this goal.

Table 9. Comments on cognitive training posts

Platform Social Social Positive Difficulties E2Y and difficult Practical Strategies Total
support Aspects games information comments

Blogger 22 7 39

Facebook 36 11 12 3 3 15 1 81
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Even though the intervention aimed to elicit posi-
tive functions of reminiscence, in two cases shar-
ing personal memories from a particular period of
life, provoked bitterness; therefore, it is important
that professionals involved in the implementation
of this type of interventions can properly manage
these situations to maintain participants’ wellbeing
and stimulate positive functions of reminiscence.

Regarding the online social platforms selected for
sharing personal memories, both Facebook and
Blogger seem to be suitable for older adults to per-
form this type of activities. However, Facebook
presented more comments and social interaction.
It could be that synchronic aspects of Facebook
facilitated more interaction and/or that participants
were more familiar with the social network. Further
research might investigate which features of social
online platforms are suitable for older adults.

Finally, the reminiscence intervention provided op-
portunities for both subjective activities, by reflect-
ing on identity and subjectivity, and objective activ-
ity by learning about and using ICT. This approach
balanced successful and active aging models®*3?
and subjective approaches that postulate the im-
portance of development of identity and subjectiv-
ity over productive activity**?%38, Therefore, the
present study also contributes to the development
of tools to promote specific methods or techniques
to promote the narrative development of identity
based on autobiographical memories?” 2640,

On the other hand, training cognitive abilities by
playing online cognitive games combined learn-
ing, training, and leisure activities 5. Therefore, par-
ticipants found training to be a fun and enjoyable
experience. Participants included cognitive training
in their daily routines, became independent users,
and improved their performance by repetitive prac-
tice as showed in previous studies”"". However,
further research is needed to evaluate the effects of
cognitive online games on trained cognitive abili-
ties, transfer to other non-trained abilities as well as
their long-term and real-life efficacy. As shown by
the posts and comments during the training pro-
cess participants noted a sense of satisfaction and
achievement as well as positive changes during the
process (e.g.: from a stressed state when playing to
a more relaxed state over time). They additionally
noted improvements in their performance.

The analysis found no statistically significant in-
fluence of age, education, and positive attitude
towards technology on performance improve-
ment. Practice was the most important factor for
improvement. This might indicate that this type
of intervention can be suitable for older adults
from different cultural and socioeconomic back-
grounds. Furthermore, these findings could sug-
gest lines of future research on the interaction of
2018

cultural and socioeconomic factors and perfor-
mance improvement in cognitive tasks. Perfor-
mance improvement indicates that the partici-
pants learn strategies to solve several cognitive
tasks. However, they did not share specific prob-
lem-solving strategies that helped them improving
their performance. This might indicate that more
mediation is needed to stimulate participants’
metacognitive processes to use those strategies
for solving similar cognitive tasks in daily life.

The results showed that web-based cognitive
games need to adapt some of their features to
older users and that current older adults need
formal training to take advantage of cognitive
training tools and online social platforms. After
formal training, practice and repetition older
adults became independent and efficient us-
ers. Both online social platforms Facebook and
Blogger seemed to be adequate for supporting
social interaction around cognitive training, but
Facebook reflected more interaction. Since par-
ticipants interacted in the online platforms with
almost no mediation, having a mediator or com-
munity manager might support more interaction
and interventions focused on facilitating meta-
cognitive processes. In this regard, it is impor-
tant to remark that future studies need to analyze
the possible effects of sharing and interacting on
online social platforms on performance improve-
ments in cognitive tasks.

Additionally, by implementing the learning in-
tervention in a natural learning setting, includ-
ing online components, offering opportunities
for practicing in daily living environments, and
using their own devices, participants gained
independence and autonomy when interacting
with ICT devices and applications.

Considering the capacity of this type of interven-
tion to involve simultaneously a greater number
of older adults in cognitive stimulation and train-
ing and social interaction activities, these inter-
ventions have enormous potential as community-
based and cost-effective means to reduce the
risks of cognitive impairment and social isolation.
The fact that some older adults already have per-
sonal ICT device also supports the viability of
these types of psychological interventions. How-
ever, some challenges still need to be overcome
such as: including older people from different
geographic locations, cultural backgrounds and
physical and cognitive functioning level in the
design and implementation of suitable learning
interventions, planning the use of available public
ICT infrastructure in Costa Rica to support older
adults currently without access to personal ICT
devices, and designing community-based learn-
ing services for increasing the number of older
adults receiving benefits.
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CONCLUSIONS

As suggested in the literature®®, allowing older
adults to use different ICT platforms and resourc-
es supported their participation regardless of their
level of knowledge and familiarity with ICT. This
also provided them an environment that was re-
spectful of their needs and interests and allowed
their transition from traditional formats of sharing
their experiences to sharing on online platforms,
which showed that older adults’ use of ICT for en-
hancing cognitive activity and social interaction is
a learning continuum. The focus on social inter-
action, as suggested by previous studies®®, also
supported a collaborative learning environment.

The results showed that older adults are willing
and able to incorporate ICT devices and applica-
tions for cognitive activities and social interaction
into their daily life. This is relevant considering
that few older adults in Costa Rica are using ICT
and those identified as active users are using ICT
just for social networking with family and friends.
Facilitating strategies for learning by doing, rep-
etition and practice, and having multiple oppor-
tunities to apply the learned skills in their daily
environments were useful approaches for older
adults becoming independent and efficient us-
ers of the selected ICT devices and applications.
The online platforms used were suitable for older
adults to perform cognitive activities and social
interaction. However, social and cognitive train-
ing platforms need to adjust their features to older
users, and current older adults need formal in-
struction in order to manage a platform’s features.

Participants shared episodic memories, exercising
different abilities of autobiographical memory and
accomplished the social/interpersonal function of
reminiscence of promoting social interaction and

openness to personal relationships?”3*3%38, The

most important factor for performance improve-
ment in trained cognitive tasks was practice. Age,
education, and attitude towards technology did
not have a statistically significant effect on per-
formance improvement, which might indicate that
this type of intervention can be beneficial for old-
er adults from different sociocultural backgrounds.
It could also be a fun and enjoyable experience.

Since this type of intervention has the potential for
including simultaneously several older adults from
different sociocultural backgrounds in psychologi-
cal interventions aimed at preventing the risks of
cognitive impairment, dementia, and social iso-
lation, they could be a potential avenue for cost-
effective interventions aimed at preventing the
negative outcomes of aging in modern societies.

Limitations of the study

Some limitations of this study are that it was
based on a small sample and included older
adults who were mostly ICT users (basic and
non-independent users as stated in the partici-
pants’ description) and few non-users, all of them
interested in learning about and using ICT. This
limits the generalization of the research findings
to similar learners. The results might have been
different for a sample of non-users and/or par-
ticipants with even less experience using ICT.
Also, due to limited resources, the study did not
include an inter-rater reliability measure for the
coding process. Finally, we did not measure the
effects of the implemented cognitive activities on
cognitive abilities. Future research should pursue
replication in large and more diverse samples,
evaluation of the intervention’s effect on cogni-
tive abilities, transfer and long-term effects, and
effects on everyday tasks.
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