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Abstract: This article presents a case study on possible usability indicators in developing digital 
educational materials on mobile devices (MD) focus on the elderly. The increased demand for MD 
to the elderly enables different studies is conducted on usability. The methodology adopted is 
constituted as quantitative. The study subjects were 25 elderly people with an average age of 65,1. 
The data collected provided information to define the preliminary usability indicators in three 
categories: Technology, Interface and Gerontological-Educational. It is understood that this study 
may assist in future discussions on education regard-ing the use of MD for the elderly. 

 
 
 
Introduction 
 
 This article presents a case study about the possible usability indicators in the development of digital 
educational materials on mobile devices for the elderly. 
 Technology has been advancing quickly and in many different areas such as health, transportation, 
education, and especially communication. Currently communication and the exchange of information are facilitated 
by the Internet, which provides simultaneous interaction between people separated by long distances, through 
writing, audio, image and video. 
 Being part of society increasingly implies knowing about and how to use new digital technologies. In fact, 
it is a way of being socially inserted, because entertainment, discussions and communication permeate this area. 
Entertainment, as well as social relations for pleasure and work, increasingly occur virtually, creating a degree of 
social exclusion for those who do not use these technological resources (Warschauer, 2006). 
 The elderly are among the group of digitally excluded, who are often harmed and/or unable to use 
technological resources because they have not knowledger. Among the possible related factors are lack of economic 
resources, lack of confidence to research alone or seek help about the topic. As a result, some seniors are looking to 
find their place in this social reality, trying to learn the new technologies through family, exploring them alone or 
pursuing computer courses. 
 Unlike a few years ago, it is now common to have more than one device in  a household. The new profile 
of the elderly is emerging, one interested in these technologies, which has caused the market to offer both of 



equipment as well as activities and services for this public. An example is courses to use of mobile devices such as 
smartphones and tablets. 
 Planning educational activities for the elderly must take into account their interests, expectations, abilities, 
and difficulties. In this context, questions arise regarding the ability to address the real needs of the elderly, such as 
whether the methodology used in these courses is appropriate as well as whether the digital educational materials 
(DEM) presented to them are adequate to meet their needs. 
 DEMs are understood as the elaboration of educational materials composed of digital resources (Torrezzan, 
2009). This type of material is used with the goal of bringing them closer to the technology, beyond analog 
materials. Some examples of DEMs are websites, web pages and learning objects. 
 The usability of DEMs plays an important role because it can influence if they are used by students, 
encouraging them and motivating them to become more active participants or the reverse. 
 With the intention of helping professionals and teachers in various fields, this article aims to map out 
possible accessibility indicators that can assist in the preparation or analysis of DEMs for mobile devices aimed at 
the elderly public. 
 
 
Education, Aging and Mobile Devices 
 
 The number of elderly has changed undergone significantly over the years. In fact, there is now a 
significant increase in the number of older people the (IBGE, 2011). 
 In 2000, 5.61% of the Brazilian population was elderly, whereas in 2015 the number rose to 7.90%. It is 
estimated that the elderly will compose 13.44% of the population in 2030. This increase in the 65-and-over age 
group has occurred for various reasons such as the development of more types of treatments and remedies for 
diseases, as well as improvements in social and health conditions of the population (Osorio, 2007). 
 It should be emphasized that the aging process is not restricted to only psychological and physiological 
factors. As noted above, Osorio (2007) also notes social, cultural and educational aspects. Thus, priority is always 
given to active aging. This is directly linked to quality of life, which is improving the elderly's mental, physical and 
social potential. Hence, educational interventions can be suggested to take into account issues or activities that are 
important to the elderly to aid at this stage (Both, Portella, 2003). 
 Authors such as Doll (2008), Osorio (2007), and Martin (2007), have written about the importance of 
lifelong learning, namely that it occurs throughout one’s life and there is no specific age to learn. The educational 
modality for seniors is called educational gerontology. 
 In this context, digital technologies can assist in this process of self-knowledge through continuing 
education. Some of the elderly population has already discovered and seeks to learn about these technologies. 
Therefore, what remains is to discover what features of this technology and its use are appropriate or not for the 
elderly. 
 Technological advances may have different purposes to aid the elderly, from technologies that enable 
greater home security, such as devices and cameras (health care), as well as security on the street through GPS 
locators (Doll, Machado, 2011). 
 Education coupled with digital technologies can offer the elderly possibilities of cognitive maintenance, 
better use of leisure time and greater social contact (Machado, 2013). 
 Fast internet access, as well as portability, are some of the latent characteristics of mobile digital 
technology. It has attracted the elderly public to purchase and use this type of resource in their daily lives. Therefore, 
the next section will address issues related to this reality. 
 
 
Mobile devices and the elderly 
 

Mobile device is the term used to refer to devices such as smartphones and tablets. Many studies in 
different areas are being conducted on this subject (Barra, Sasso, 2010, Araujo, Schimiguel, 2014, Costa, 2015, 
Gomes, 2014, Silva, Pires, Neto, 2015, Zambalde, et al, 2015). However it is worth noting that there is still some 
confusion as to the nomenclature and their differences, leading to the appearance of synonymous terms such as 
mobile technologies, mobile devices, mobile tools. etc. 



 This article uses the term used mobile devices because the purpose of this research was to investigate the 
use of tablets and smartphones by elderly public. The term mobile technology is understood to cover a wider range 
of necessary resources for mobile devices, such as wireless connections, Bluetooth, 3G, 4G etc. 
 Mobile devices are mobile and give the user the possibility of an Internet connection. Another feature is 
that they are customizable with tools specific for the user’s needs, whereas one can choose different applications that 
are of interest to access at any time. 
 Therefore, many features of this digital technology motivate and encourage the use by the elderly who seek 
greater contact with family and friends, or simply just to keep up. 
 There are already studies about the use of mobile devices by the elderly, mainly smartphones. The theme 
most commonly addressed is application interfaces for use by the elderly (Mol, Ishitany, 2010, Matos, 2010). 
 In addition to using applications, DEMs increase they types of resources offered to students because they 
make a range of diverse and varied materials such as texts, videos, images, presentations, stories, etc. available to 
students. 
 With the variety of resources that could compose DEMs, is necessary to determine whether they are 
consistent with the public needs of the public they are aimed for. Thus, a discussion of the characteristics which are 
important with regard to the accessibility of these materials will be presented in the next section. 
 
 
Usability of Digital Educational Materials for the Elderly 
 

With the inclusion of technology in society, and consequently in different areas, education has had to make 
the necessary modifications to keep up with current transformations. With these new changes, especially the 
inclusion of computers and their online tools, education has prioritized the development of digital educational 
materials (DEM) to address new demands. 
 There are many definitions and terms related to MEDs, but this article will use the definition provided in 
Torrezzan (2009, p.21), "all educational material incorporating digital resources in its development.” Therefore 
DEMs are an improvement to analogue materials, as they are being used for the purpose of approximating students 
to technology. Some examples of DEM are web pages, learning objects (LO) and with the emergence of mobile 
devices, applications. 
 DEMs for senior citizens should be developed to specifically address this public’s needs, especially with 
regard to mobile devices. The latter has different characteristics than a computer, such as screen size, movements, 
touch with a finger etc., resulting in the need for additional elements to be analyzed to prepare DEMs (Nielsen, 
Budiu, 2014). 
 The usability of DEMs for the elderly is essential if they are to be used. In fact, they motivate this public to 
use and continue to seek other materials of interest. 
 In this proposal, the term usability will be used to define the suitability of the material to its audience as 
well as its effectiveness, ease and friendliness in terms of visual, technological, and educational aspects. 
 The W3C propose guidelines that address the main problems identified in the use of mobile devices by the 
elderly, such as the use of pop-ups that cause them some uncertainty and confusion. 
 Nielsen and Budiu (2014) reinforce the idea that one should avoid unnecessary information, and that the 
information must be direct and objective on mobile devices. 
 Therefore, the following section provides our research methodology that aims that through mapping 
usability indicators it will be possible to discover guidelines for the development and analysis of DEMs for the 
elderly. 
 
 
Methodology 
 

This research was developed from a quantitative approach to a case study. The study subjects were elderly 
people who met the following inclusion criteria: a) less than 60 years of age; b) literate; c) possess basic computer 
skills; d) have access to a mobile device, such as a smartphone or tablet with Internet access; e) have interest in 
learning about the use of mobile devices; f) signed the informed consent form. 
 To address the ethical issues of the survey, all participants were informed on the first day of the project 
about the intended objectives and methodology that would be used. An informed consent form was given to the 



participants in order to formalize the research and the identities were kept secret, to highlight the privacy of the 
participants’ information. 
 This research is part of a master's thesis at the UFRGS School of Education,  which has a total of seven 
stages of development. These steps were developed in order to answer the central question and meet the proposed 
objectives of this research. 
 This article presents data collected in steps 1, 2 and 3, which aim to map and analyze of the preliminary 
usability indicators that can be used in the construction of digital educational materials (DEM) on mobile devices 
aimed at the elderly. The remaining steps will be developed in the second half of 2015 and first half of 2016. Step 1, 
"Building the theoretical framework,” was developed between 2014/2 and 2015/1. 
 Steps 2 and 3, "Case Study: Mapping and Analysis of Preliminary Usability Indicators of DEMs for the 
Elderly,” were developed in 2015/1 as part of the Mobile Technologies course for the Elderly (TecMovI) offered in 
the Inclusion Unit Digital (UNIDI) of the Federal University of Rio Grande do Sul (UFRGS). The aim was to 
identify possible preliminary DEM usability indicators used by the elderly in the TecMovI course, through 
observation and the participation of the students in a structured questionnaire on the subject. 
 Different instruments were used for data collection, including: a) records of the researcher’s observations, 
regarding the student’s manifestations in the class; b) questionnaires given to students, addressing DEM usability 
issues. Qualitative data was analyzed using frequency distribution represented as mean and standard deviation. 
 The following sections present the data collected, as well as a preliminary analysis of usability indicators. 
 
 
Analysis and Discussion of the Data 
 

This section will present the first data collected in the survey administered during the first semester of 2015 
during the TecMovI - Mobile Technologies for the Elderly - course. 
 A total of 25 students participated with an average age of 65.1. There were 5 males and 28 females. Formal 
education ranged from elementary to university. Most had basic experience in using computers and the Internet as 
part of the course for digital inclusion of elderly at UNIDI since 2014/1. Students in this course were divided into 4 
groups due to the number of tablets available to participants (6 tablets). 
 TecMovI aimed to provide an introduction to the use of mobile devices, especially tablets, such as the main 
functions, characteristics, what are applications and, in general, what are mobile technologies. Classes were 
theoretical-practical and were held every two weeks. 
 The course was to supported by the Learning Object (OA) Mobile Devices and Seniors (DIMOS) built by 
Applied Digital Technology Center for Education and partnership with the Center for Specialized Studies on Ageing 
UFRGS. 
 

 
Figure 1: Images of the DIMOS Learning Object. http://nuted.ufrgs.br/oa/dimos/ 

 
In order to collect data, a questionnaire was given to the elderly concerning important aspects for building 

DEMs regarding to usability on mobile devices. 
 The questionnaire contained questions about the characteristics of the materials and the elderly were asked 
to score how important they considered each indicator on a scale of 1 to 5, with 1 being not important and 5 
extremely important. 
 The indicators were separated into three usability categories: Technology, Interface and Educational 
Gerontology. These indicators were based authors as Zaharias (2008) Sales (2002), Nielsen and Budiu (2014). 
 Table 1 lists the usability indicators separated into categories. 
 
 



Technological: Regarding the technical aspect of DEMs in conjunction with the use of a mobile device. 
Support:  The material must have help texts, tutorial tips, and possibilities for the users  to resolve the possible error alone. 

Errors:  The material should not have technical problems. 
Interface: Questions of usability and accessibility of DEMs related to their navigation and layout. 

Text: DEM need to have clear, simple text that are easy to understand. 
Visual Design: Digital material should have an atrative, friendly and intuitive layout for navigation. This relates to the color and 

size of the font as well as the color of the background. 
Distribution: DEM must have the content organized on the screen. 
Unnecessary Elements: The material cannot have images that move or blink or that are not related to the content that may be distracting. 
Size of Buttons: DEM should have buttons that are easy to click with your finger on the screen.   
Scroll Bar: The scroll bar should be easy to find and not long. 

Navegation: DEMs need to have intuitive navigation, with features supported in different systems, including possibilities to go 
back or skip known parts. 

Acessibility: The DEM should be accessible to people with different needs, adapting to them, such as font size, icons, and color, 
for example. 

Placement: The material needs to have the option to identify where you are in it. 
Time: DEM must have videos and readings with the appropriate time for the elderly. 
Search: The  material should have a space to search for terms in the DEMs. 
Interactivity: DEMs need to have intuitive interactivity features.  
Printing: There should be the option to print the material. 
Inovative: The material must have features and new elements for the older user. 
Educational Gerientology: addresses the relationship of the elderly and their specific educational needs with the DEMs. 

Content: The content must have meaning for the public concerned and contain suitable vocabulary. 
Abstract Concepts : The material must have explantations with examples when there are abstract concepts. 
Help: The  material should have a glossary. 
Individuality: The material should be able to be used without the help of online help or tutorials. 
Autonomy: The material should make it possible to do activities alone. 
Group interaction: The DEM should make it possible to do group activities.  
Motivation to learn: The material must be motivating for elderly users, presenting lived experiences and everyday situations. 
Questions: The DEM should propose situations that provoke the elderly to question their society. 

Table 1: Categories and usability categories indicators. 
 
The data collected from the questionnaire given to the elderly, has allowed an understanding of the 

relevance to the public regarding each item in the three categories: Technology, Interface, Educational Gerontology. 
 These indicators were analyzed by categories, considering the answers given by the respondents. An 
average was generated based on the relevance scale indicated in the questionnaire. The following are the 
corresponding figures for each category analyzed (Figures 2, 3 and 4). 
 



 
Figure 2: Technological Category and Usability Indicators. 

 
Regarding the technological category and usability indicators, errors were found to be extremely important 

(44%), unlike the support which had 36% of extreme importance 
 

 
Figure 3: Interface Category and Usability Indicators. 

 
 It was difficult to analyze the interface category, because the text was considered extremely important 
(60%) but the other indicators ranged between 12% and 40%. The indicator with the lowest rating was visual design 
(1%). 
 



 
Figure 4: Educational Gerontology Category and Usability Indicators. 

 
 The educational gerontology category and individuality indicator was rated as extremely important with 
54.2%, the least important indicator was content (8.3%). 
 Therefore, it is clear that for the seniors participating in this study, the question of the errors was considered 
the most important by more participants than technical support, within the Technology category. 
 In the interface category, the indicators are related to the text. Regard the Educational Gerontology 
category, the most important indicator is individuality in the use of DEMs. 
 The data collected shows that students consider the indicators related to DEM content, is the content of 
applications, important for helping them compress and utilize the materials individually. 
 In the data analysis process, the necessity of new questions for future research regarding the classification 
of indicators emerged, in addition to the inclusion of more  characteristics related to mobile devices. 
 
 
Final Consideration 
 

This research tried to select usability indicators presented by the elderly as important in the development of 
DEMs for mobile devices. 
 The data allowed a reflection on possible indicators of usability and the emergence of three categories of 
analysis: Interface, Technological and Educational Gerontology. 
 From the preliminary data, in 2015/1, a course was designed for the elderly public to apply the DEMs’ 
usability indicators for DEMs used on mobile devices. The course aimed to map usability indicators used in the 
DEMs used. 
 A Learning Object about the usability of DEMs for the elderly future created, called USAMEDS - Usability 
of Educational Materials in Mobile Devices for Seniors. 
 With the new demand of older people using and learning to use digital technologies, there is a need for 
materials that are designed for this real emerging public. Therefore,  every year there is a need to investigate the 
usability of materials, particularly in regard to the use of mobile devices for this older audience. 
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