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Abstract

At present, there is a rapid increase in the number of older population. These demographic changes obviously bring about a number
of economic and social issues, which are, for instance, reflected in a rising number of aging diseases, such as dementia,
characterized by cognitive impairment. Since there is no effective pharmacological treatment, country’s governments are looking
for policies and strategies, which would delay the aging process, and thus prolong an active life of aging population. One of these
policies appears to be the use of technologies, respectively mobile applications, by elderly people. The purpose of this article is to
discuss the use of mobile applications in learning foreign languages, such as English, by elderly people, as well as their benefits.
Overall, mobile apps for learning a foreign language appear to be one of the tools which can promote well-being of older people.
The results reveal there are many benefits of learning a foreign language by seniors. These include, for example, improvement of
their cognitive performance, positive impact on their psyche, reduction of anxiety, gaining self-confidence, development of new
social ties and feeling of self-realization, as well as learning of a new foreign language. However, research in this area is very scare,
which is due to the lack of such apps for the elderly and consequently, due to the lack of the experimental studies in this field.
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1. Introduction

Currently, the number of elderly population is rising at frenetic pace, especially in the developed countries of
Europe. The old-age dependency ratio in Europe is expected to rise from 29.6% in 2016 to 51.2% in 2070 [1]. This
means that instead of 3.3 active working adults for each person at the age of 65 years and above, there will be only
two active working individuals [1]. These demographic changes obviously bring about a number of economic and
social issues, which are, for instance, reflected in a rising number of aging diseases, such as dementia [2]. This
neurological disorder is usually characterized in its first phase by cognitive impairments, such as by difficulties in
remembering things, learning new things, or concentrating [3-5].

Since there is no effective pharmacological treatment, country’s governments are looking for policies and strategies,
which would delay the aging process, and thus prolong an active life of aging population. One of these policies appears
to be the use of technologies, respectively mobile applications, by elderly people. In fact, nowadays, 85% of older
people at the age of 65+ years use a mobile phone and 46% of the elderly also use a smartphone [6]. Figure 1 below
illustrates the growing trend in the use of smartphones by elderly population. As one can see, the use of smartphones
by older individuals has more than doubled within the past six years.

50%

30%
20%
10%

0%

2013 2016 2019

65+years
Fig. 1. A growing trend in the use of smartphones by elderly population (based on the data from [7-8]).

These mobile applications can improve older people’s social status, independence in their everyday activities, health
status, standard of living, or leisure activities [7]. The most exploited mobile applications nowadays focus on health-
wellness-home care and safety-security-mobility domains. As the findings of the study by Koole and Morrison [9]
show, 46.8% of their respondents reported that they had used mobile apps to support their informal learning, such as
self-learning for health or medical knowledge, collaborative learning experience, or interpersonal and intergenerational
communication. Therefore, in future, with young elderly, the mobile applications will also include such areas as
religion, hobbies, learning and education areas [10], such as foreign language learning.

Nowadays, many language learners use mobile applications (apps) to support their language learning both inside
and outside the classroom. Especially, the young generation is tech-savvy and prefers communication via technology
rather than direct contact with people [11]. Therefore, it is very natural for them to use mobile apps also in learning
English. Mobile applications seem to be exploited in the development of all four language skills, i.e. reading, listening,
writing, and speaking. Nevertheless, they are mostly used in developing learners’ vocabulary since individual words
and short phrases are most appropriate for a small screen which smartphones offer as well as for the fast interactiveness
of the corrective feedback [12-15].
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In addition, the use of mobile applications in learning English contributes to the improvement of student’s cognitive
capacity, his/her motivation to study both in formal and informal settings, his/her autonomy and confidence, as well
as it promotes personalized learning and helps low-achieving learners to reach their study goals [16].

In comparison with the young learners, older adult students appreciate also other aspects of learning English through
mobile apps. Mobile apps enable them to get in touch with other peers of the same age studying the same course [17-
18] and thus can reduce their loneliness and feelings of depression [19-20]. Furthermore, through a regular use of
mobile apps, older people become more confident in using modern technologies. In addition, being challenged by
technical aspects of their smartphones, as well as by learning English intensively, they may maintain and/or enhance
their cognitive skills [21-22].

The purpose of this article is to discuss the use of mobile applications in learning foreign languages, such as English,
by elderly people and their benefits.

2. Methods

The method of this article include a literature review of available studies found on the research topic, i.e. the use
mobile applications for foreign language learning by older people. The search was not limited by any time period and
the studies were being detected in Web of Science and Scopus, as well as Google Scholar+. The key search
collocations were as follows: older people AND mobile applications AND foreign language learning, elderly AND
mobile applications AND foreign language learning, older people AND technologies AND foreign language learning,
elderly AND technologies AND foreign language learning. The keywords were combined and integrated into database
and journal searches. The terms used were searched using AND to combine the keywords listed and using OR to
remove search duplication where possible. The backward search was also conducted, i.e., references of retrieved
articles were assessed for relevant articles that authors’ searches may have missed.

Altogether 31 articles were identified. However, based on the inclusion that only peer-reviewed English written
articles on the use of mobile applications for foreign language learning by older adults could be included, the author
detected only three studies, which would explore the research topic and could be fully analyzed below. Therefore, the
studies, such as [9, 11-12, 16-18, 23] had to be excluded since they did not concern foreign language learning or the
set target group.

3. Findings and discussion

Unfortunately, research on the topic on the use of mobile applications in learning English as a foreign language
(EFL) by the elderly is scare. In fact, there are only two experimental research studies dealing with computer-based
programs for learning English and their impact on the enhancement of cognitive functions among elderly people [21,
241, and one empirical conference paper [25], focusing on motivating seniors to learn a foreign language in and outside
of the classroom.

The French study [21] especially examined the feasibility of the use of computer-based language learning among
14 older individuals at the age of 75 years on average. For four months these older adults were learning English once
a week for two hours. The participants found the program feasible, stimulating, amusing, and enjoyable, although
some of them had difficulties with English because the participants had different level of English. This was probably
the only disadvantage of this course. Nevertheless, overall, the findings revealed that learning a foreign language can
be a good therapeutic and cognitive intervention. In addition, the results also showed the need for computer training
and the importance of social ties.

The second Chinese study [24] was conducted among 153 cognitively unimpaired older people at the age between
60 and 85 years. They were recruited from community centers for older adults in Hong Kong. The subjects were
divided into three groups: 1. foreign language group, in which they learned basic English (experimental group); 2.
games, in which subjects played cognitively stimulating activities, for example, puzzles (active control group); and 3.
music appreciation group, in which subjects watched traditional and con-temporary Chinese music videos (passive
control group). All these intervention trainings lasted up to five hours per week for six months. In the experimental
group, subjects used a computer-based language training software called Rosetta Stone, which helps learners speak
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English in conversations with bite-sized lessons that focus on delivering spoken words alongside visual and audio
cues [25]. Figure 2 below provides an illustration of one of the tasks.

©

Rosetta %
Stone 9

Learn how to say "Could you recommend a local restaurant ?" from a native English speaker.

Could you recommend 9
a local restaurant?

Need help?

Fig. 2. An example of one of the tasks of Rosetta Stone computer-based language program [26].

The third, Spanish conference paper, provides information on the design and implementation on an English
Communicative Workshop run at the University of Alicante. This course focused on teaching English for seniors at
the age 50+ years. It was divided into three consecutive courses corresponding with three different levels: Workshop
1 for beginners, Workshop 2 for intermediates, and Workshop 3 for advanced learners. Each workshop lasted three
teaching hours for 14 weeks per semester. There were about 20 students in each group. Since all senior participants
had a smartphone and 87% of them used instant messaging, the teachers decided to take advantage of this fact and
they implemented as support for their English learning a Whatsapp, which should have motivated these learners to
study outside their face-to-face classes. Through this app, the teacher provided daily different English materials to
his/her senior students and encouraged them to get ready for the next class through articles, videos and links related
with the topic of the day. Senior students were expected to contribute and participate as much as possible and share
their comments and experience with other classmates. In addition, teacher used other technological resources, such as
flashcards and mind maps, on-line videos, social networks and English-based apps and games to make learning more
interactive. One of the example was Cram Flashcards through which students could create their own lists of new words
they wanted to learn and through Whatsapp they could share these lists (Fig. 3 below).
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Fig. 3. An example of a Cram Flashcards app [27]

The results of this conference paper indicate that the seniors were positive about the use of different technological
resources (i.e., Whatsapp or Cram Flashcards) since they helped them speak English more frequently, learn more
vocabulary and improve their reading and writing skills, especially through the Whatsapp. Furthermore, they gained
self-confidence in English and reduce their face-to-face language anxiety in class thanks to their sense of belonging
to a group of chat mates and friends. Students also reported to know better their classmates thanks to the use of the
Whatsapp group in English. They also enjoyed socializing with their peers and they felt more motivated to learn about
English and ICTs in general.

Thus, the findings of all three articles show that present seniors are able to use modern technological resources,
however, they must be selected with respect to their physical (visual and hearing), as well as mental (ability to
remember new words) capacities. Moreover, it is also important to choose the right didactic method because each
person is different and prefers various learning styles.

As the results reveal, there are many benefits of learning a foreign language by seniors. These include improvement
of their cognitive performance, positive impact on their psyche, reduction of anxiety, gaining self-confidence,
development of new social ties and feeling of self-realization, as well as learning of a new foreign language.

As Chen [23] points out, there is a number of language learning apps, but none of them meets older people’s needs
as far as EFL is concerned. One of such popular app is Duolingo (Fig. 4) which provides its users with reading, writing,
speaking, listening, and conversation with intelligent Chatbots and gives corrective feedback and awards at the same
time. It is free of charge and people can practice more than 20 foreign languages. It also provides additional tips how
to improve user’s language skills [28]. However, it does not reflect special needs of older inhabitants, such as hearing
and visual impairments, as well as worse coordinative movements.
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Fig. 4. An example of mobile app Duolingo [28].

The findings reveal that there is a lack of research on the use of technologies, respectively mobile apps in learning
EFL among older people. In addition, there is no single mobile app for learning EFL, focused on the needs of this
target population group. Therefore, developers of such mobile apps should work closely with EFL experts, as well as
gerontologists, in order to satisfy older people’s needs in this area of learning, and thus increase their adaptability to
cope with internal and external changes. In addition, more experimental studies should be conducted in this field. For
further research into the use of modern technologies in language education also see the current research of Pikhart
[29-31].

The limitations of this article consist in a very small number of studies on the research studies, which indicates that
there is an urgent need of research in this area, as well as the fast implementation of interactive technological resources
in foreign language learning among healthy older individuals.

4. Conclusion

Overall, older people are now a significant demographic population group whose potential should be exploited for
the benefit of the current knowledge-based society. Especially at present due to the pandemic of COVID-19, the need
of the exploitation of technologies among this group of people, who are cut from their loved ones, is of high
importance.

The findings of this article indicate that mobile apps for learning a foreign language appear to be one of the tools
which can promote well-being of older people as far as improved cognitive functions, self-realization, psyche, social
ties and self-confidence are concerned [32].

However, research in this area is very scare, which is due to the lack of such apps for the elderly and consequently,
due to the lack of the experimental studies in this field. In addition, there is not much research in teaching foreign
languages to older individuals, as well as a sufficient platform for its pedagogy [33].

Acknowledgements

This article is supported by the SPEV project 2020, run at the Faculty of Informatics and Management,



2190

Blanka Klimova / Procedia Computer Science 176 (2020) 2184-2191

University of Hradec Kralove, Czech Republic. The author thanks Josef Toman for his help with the data collection.

References

(1]
(2]

(3]

[12]
[13]
[14]

[15]
[16]
[17]

(18]

[19]
[20]

(21

[22]
[23]
[24]
[25]
[26]
[27]

[28]
[29]

2018 Ageing Report: Policy Challenges for Ageing Societies. https://ec.europa.cu/info/news/economy-finance/policy-implications-ageing-
examined-new-report-2018-may-25_en

Cimler, Richard, Petra Maresova, Jitka Kuhnova, and Kamil Kuca, K (2019) “Predictions of Alzheimer's disease treatment and care costs in
European countries.” PLoS One 14 (1): €0210958.

Klimova, Blanka (2018) “Learning a foreign language: A review on recent findings about its effect on the enhancement of cognitive functions
among healthy older individuals.” Front Hum Neurosci 12: 305.

Klimova, Blanka, Petra Maresova, and Kamil Kuca (2016) “Non-pharmacological approaches to the prevention and treatment of Alzheimer's
disease with respect to the rising treatment costs.” Curr Alzheimer Res 13 (11): 1249-1258.

Klimova, Blanka, Josef Toman, and Kamil Kuca (2019) “Effectiveness of the dog therapy for patients with dementia - a systematic review.”
BMC Psychiatry 19 (276): 1-7.

Technology Cellphone Guide for Seniors. https://www.aginginplace.org/cellphone-guide-for-seniors/

A Review of Emerging Technologies Mobile Assisted Language Learning MALL. https://www.researchgate.net/publication/271763278

Rise of the Social Seniors Revealed. https://www.ofcom.org.uk/about-ofcom/latest/features-and-news/rise-social-seniors

Marguerite Koole, and Dirk Morrison (2018) “Learning on-the-go: older adults’ use of mobile devices to enhance self-directed, informal
learning.” Journal of Interactive Learning Research 29 (3): 423-443.

Plaza, Inmaculada, Lourdes Martin, Sergio Martin, and Carlos Medrano (2011) “Mobile applications in aging society: Status and trends.” The
Journal of Systems and Software 84: 1977-1988.

Polakova, Petra, and Blanka Klimova (2019) “Mobile technology and Generation Z in the English language classroom—a preliminary study.”
Educ Sci 9: 203.

Klimova, Blanka (2019) “Impact of mobile learning on students’ achievement results.” Educ Sci 9: 90.

Wu, Qun (2014) “Learning ESL Vocabulary with Smartphones.” Procedia — Social and Behavioral Sciences 143: 302-307.

Lee, Piyu (2014) “Are mobile devices more useful than conventional means as tools for learning vocabulary?” Proceedings of the Sth
International Symposium on Embedded Multicore/ Mangcore SoCs (pp. 109-115). New York, IEEE Press.

Basal, Ahmet, Selahattin Yilmaz, Asli Tanriverdi, and Lutfiye Sari (2016) “Effectiveness of mobile applications in vocabulary teaching.”
Contemporary Educational Technology T (1): 47-59.

Kacetl, Jaroslav, and Blanka Klimova (2019) “Use of smartphone applications in English language learning - A challenge for foreign language
education.” Educ Sci 9: 179.

Liyanagunawardena, Tharindu Rekha, and Shirley Ann Williams (2016) “Elderly learners and massive open online courses: A review.”
Interact J Med Res 5 (1): el.

Diaz-Orueta, Unai, David Facal, Henk Herman Nap, and Myrto-Maria Ranga (2012) “What is the key for older people to show interest in
playing digital learning games? Initial qualitative findings from the LEAGE Project on a Multicultural European Sample.” Games Health J 1
(2): 115-123.

Popa-Wagner, Aurel, Ana Maria Buga, Andrei Tica, and Carmen Valeria Albu (2014) “Perfusion deficits, inflammation and aging precipitate
depressive behaviour.” Biogerontology 15 (5): 439-48.

Sandu, Raluca Elena, Ana Maria Buga, Adriana Uzoni, Eugen Bogdan Petcu, and Aurel Popa-Wagner, A (2015) “Neuroinflammation and
comorbidities are frequently ignored factors in CNS pathology.” Neural Regen Res 10 (9): 1349-55.

Ware, Caitlin, Souad Damnee, Leila Djabelkhir, Victoria Cristancho, Ya-Huei Wu, Judith Benovici, Maribel Pino, and Anne-Sophie Rigaud
(2017) “Maintaining cognitive functioning in healthy seniors with a technology-based foreign language program: A pilot feasibility study.”
Front Aging Neurosci 9: 42.

Valis, Martin, Gabriela Slaninova, Pavel Prazak, Petra Poulova, Jaroslav Kacetl, and Blanka Klimova (2019) “Impact of learning a foreign
language on the enhancement of cognitive functions among healthy older population.” J Psycholinguist Res 48 (6): 1311-1318.

Chen, Xiaojun (2016) “Evaluating language-learning mobile apps for second-language learners.” Journal of Educational Technology
Development and Exchange 9 (2): 39-51.

Wong, Patrick, Jinghua Ou, Celestina Pang, Liung Zhang, Chi Shing Tse, Linda Lam, and Mark Antoniou (2019) “Language training leads
to global cognitive improvement in older adults: A preliminary study.” J Speech Lang Hear Res 62 (7): 2411-2424.

Ronda, Conceppcion Bru, and Jose Belda-Medina (2018) “Using technology to motivate senior students in second language (L2) learning.”
https://afopaconference.wordpress.com/2018/07/03/using-technology-to-motivate-senior-students-in-second-language-12-learning/

Roseta Stone. https://www.rosettastone.eu/learn-english/ (2019).
Cram Flashcards app, https://apkpure.com/cram-com-flashcards/com.studymode.cram

Duolingo, https://play.google.com/store/apps/details?id=com.duolingo&hl=en

Pikhart, Marcel (2019) “Computational linguistics and its implementation in e-learning platforms.” Lecture Notes in Computer Science 11701:
634-640. Cham, Springer.



Blanka Klimova / Procedia Computer Science 176 (2020) 2184-2191 2191

[30] Pikhart, Marcel (2020) “Aspects of intercultural communication in it: Convergence of communication and computing in the global world of
interconnectedness.” LNEE 590: 251-256.

[31] Pikhart, Marcel (2019) “Interculturality in blended learning: challenges of electronic communication.” Smart Education and e-Learning 2019.
Smart Innovation, Systems and Technologies 144: 97-106. Springer Nature Singapore Pte Ltd.

[32] Klimova, Blanka, and Marcel Pikhart (2020) “Cognitive and applied linguistics aspects of using social media: the impact of the use of
facebook on developing writing skills in learning English as a foreign language.” Eur. J. Investig. Health Psychol. Educ 10 (1): 110-118;

[33] Hatar, Ctibor, and Sona Grof¢ikova (2016) “Foreign language education of seniors.” Journal of Language and Cultural Education 4 (1): 158-
179.



