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Abstract—This research presents a catalog of pedagogical prac-
tices, theories/methods, and teaching procedures for the elderly.
Aging is a natural part of life and is a process of progressive and
differential degradation. The COVID-19 pandemic highlighted
the urgency of care for the elderly public. During the lockdown
period, this audience’s use of digital technologies grew, especially
mobile devices. Despite the increase in the use of these devices,
we see that the apps have not been developed considering the
particular characteristics of the elderly, since aging can bring
challenges and changes related to physical, sensory, perceptual,
or cognitive issues. In the context of m-learning apps, it becomes
even more urgent to consider pedagogical and accessibility as-
pects for this audience through specific guidelines for this domain.
However, to propose such a guideline, it is necessary to know to
define the scope and understand the user’s context. Focusing on
this context, we could mention AGE Guidelines - a set of m-
learning pedagogical and accessibility guidelines for the elderly.
This paper aims to discuss some aspects of the experimental and
description phases to develop such guidelines: the establishment
of a catalog of pedagogical practices, theories/methods, and
teaching procedures. To create this catalog, six interviews with
teachers specialized in the education of the elderly were carried
out. Based on Bardin’s method, the interviews were recorded
and transcribed for later analysis. As a contribution, we expect
that the presented catalog will help construct new educational
artifacts, including pedagogical practices, theories/methods, and
teaching procedures that effectively enable the teaching and
learning process of the elderly in practice.

Index Terms—teaching-learning, practices,
learning, elderly.

methods, m-

I. INTRODUCTION

The world is facing a longevity and aging revolution.
According to World Population Prospects [1], one in six people
worldwide will be over 60 in 2050, compared to one in 11
in 2019. The increase in the elderly population was also
confirmed by the World Health Organization (WHO), which
stated that the proportion of people aged 60 and over will reach
2 billion in 2050 [2]. Likewise, life expectancy changes. In the
past, the chance of survival for people over 60 years old was
less than 50%, and currently, this number represents 90% in
countries with a higher life expectancy [1].

These changes have impacts on different social levels [3].
In March 2020, the COVID-19 pandemic was decreed by
the World Health Organization (WHO). From the beginning,

studies showed that people over 60 were the most vulnerable
to the disease. The pandemic forced governments to adopt
drastic and immediate public health measures to minimize the
impacts of the disease. The moment showed that issues related
to longevity and life expectancy are even more urgent.

In this period, digital technologies became great allies of the
elderly population since social isolation proved to be effective
in controlling the disease. With periods of lockdown, despite
not replacing physical and face-to-face interactions, social in-
teractions became increasingly scarce. The use of technologies
enabled online connections that minimized elderly individuals’
loneliness, providing them with more care and attention in the
moment of crisis [4].

This fact also caused the use of smartphones to increase.
According to the report presented by the company App Annie!,
Brazilians spent 35% more time using their smartphone in
the first four months of 2021 than compared the same period
in 2019. Regarding the educational area, emergency remote>
teaching has boosted the development of mobile learning
(m-learning) apps with increasingly integrated and complete
solutions.

M-learning involves the use of mobile technology, alone
or in combination with other Information and Communication
Technologies (ICTs), to enable learning anytime and anywhere
[5]. It presents flexibility and adaptation that have made it
possible to democratize access to education. Considering the
elderly audience, it is increasingly necessary to develop m-
learning apps that are accessible and based on pedagogical
proposals since the elderly can have their physical, mental,
and learning abilities compromised by age [6].

There is a document that aims to assist in the process of
developing computer systems by prescribing a set of acces-
sibility guidelines. The Web Content Accessibility Guidelines
(WCAQ), for example, is an international standard that covers
a wide set of recommendations that aim to make web content
more accessible [7]. Although these guidelines are used world-
wide and cover recommendations that serve different types
of users, they still have limitations regarding language and
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learning, as well as elements that address cognitive user issues
[7]. In addition, they are not specific to m-learning apps or
elderly users and may lead to gaps in systems in this domain.

Therefore, a set of pedagogical and accessibility guidelines
that support the development of m-learning apps was estab-
lished, entitled Mobile Learning Pedagogical & Accessibility
Guidelines for the Elderly (AGE). To specify the proposed
guidelines, ee followed the methodological structure defined
by Quifiones et al. [8], which has the following phases:
exploratory, experimental, descriptive, correlation, selection,
specification, validation, and refinement.

This paper aims to discuss some aspects of the experimental
and description phases for the development of such guidelines:
the establishment of a catalog of pedagogical practices, theo-
ries/methods, and teaching procedures. To create this catalog,
six interviews with teachers specialized in the education of
the elderly were carried out. It is important to point out that
the target audience of this research is those aged 60 years or
older, following the Brazilian classification for elderly people.

The organization of this paper is as follows. Section II
presents related work in the context of guidelines. Section
III summarizes the methodology used to build the catalog
presented in this study. Section IV shows the main results
of the research, emphasizing the development of a set of
pedagogical and accessibility guidelines. Finally, Section V
outlines our conclusions and perspectives for future work.

II. RELATED WORK

Three relevant documents that promote usability and ac-
cessibility in mobile web or native applications are available:
Mobile Web Best Practice (MWBP), Mobile Web Application
Best Practice (MWABP), and Material Design (MD).

The first one, Mobile Web Best Practice, specifies best
practices for delivering web content to mobile devices. Such
recommendations refer to the content provided by the appli-
cation [9]. The second is the Mobile Web Application Best
Practice (MWABP) sets out recommendations designed to
facilitate the development and delivery of web applications on
mobile devices [10]. Recommendations are offered to creators
and maintainers of mobile sites, organized by title, what they
mean, how to do it or implement it, and the features needed.
The third is the Material Design (MD), an adaptable system
of guidelines, components, and tools supporting the best user
interface design practices. Its goal is to streamline collabora-
tion between designers and developers and help teams create
usable products (usability), in addition to focusing on Android
applications and devices [11].

In addition to the documents presented, some research
has considered developing guidelines for mobile applications.
The book by Nielsen 12, for example, features an illustrated
usability guide covering topics such as mobile development
strategies, small-screen design, mobile writing, usability com-
parisons, and new perspectives for the future. It is a book
that is based on international studies and expert opinions, and,
although it does not focus specifically on accessibility or is a

de facto guideline, it addresses crucial issues in the area of
mobile app development.

Still, in terms of usability, Inostroza and Rusu [13] carried
out a mapping on design guidelines for touch-sensitive mobile
devices. The research presents a set of 12 usability heuristics
specific to this domain, with technical and design issues.
Within a more general view, Nicastro et al. [14] revisited the
existing interface design strategies and proposed a set of guide-
lines composed of 27 rules (guidelines) distributed among
physical, empirical, syntactic, semantic, pragmatic world and
social world. These researches minimally address methods and
aspects related to the development of guidelines but mainly
focus on usability and technical and design details.

Specifically for accessibility, Schefer et al. [15] proposed a
set of guidelines called MobiDeaf. These guidelines support
the construction of mobile social networking applications for
deaf users, and their development considers user experience
and technical issues. The guidelines were proposed based on
case studies and the 3C model (Communication, Cooperation,
and Coordination), in addition to following the methodology
of Rusu et al. [16].

In another context, with a focus on accessibility, Moura [17]
proposed a set of guidelines for games on mobile devices. As a
methodology, they investigated other guidelines and analyzed
the data using the content analysis method. In addition, they
followed the WCAG framework and performed expert and user
evaluations.

Moving on to the mobile educational applications domain,
we can highlight some relevant research. Debevc et al. [18]
check the accessibility of an educational application, consid-
ering Human-Computer Interaction (HCI) factors. The authors
present a set of WCAG guidelines organized by the audience
of users with disabilities that each guideline seeks to assist.
In addition, it highlights some guidelines that can be used for
the development of mobile educational applications, based on
a literature review, considering technical and design aspects.

The research by Arrigo et al. [19] addresses accessibility
issues in mobile educational applications for people with
disabilities through the development of the online environment
called AMobile. The application was developed based on
“design for all” and WCAG accessibility guidelines.

In a more current perspective, Nacheva et al. [20] presents
an accessibility assessment approach for mobile educational
applications, focusing on people with disabilities and the
elderly. The proposal aims to help improve the speed of
cognitive operations, information selection, and decision mak-
ing and optimize the memorization system. Despite focusing
closer on the present research, their results aimed at developing
intelligent educational systems (Smart Education Develop-
ment), objective accessibility evaluation criteria and do not
suggest pedagogical practices focused on the elderly user or
the construction and structuring of guidelines for this audience.

Although these researches and documents are of great
importance to promote usability and accessibility to computer
systems, there is still a gap in terms of guidelines specific to
the elderly public, and that meet their learning needs. After



all, for the elderly to have a better quality of life, access
to education, and feel a reduction in the impact related to
the aging process, it is necessary to find ways to incorporate
them into society, change concepts already established and
use new technologies, with innovation and wisdom, in order
to achieve equity in the distribution of services and facilities
for the fastest growing population group in our country [21],
[22].

III. METHODOLOGY

This article aims to present one of the steps to build AGE
1.2 guidelines. These guidelines were developed from the
method of Quifiones et al. [8]. To reach its final version,
it went through several phases, evaluations, and redesign,
integrating several versions of Mobile Learning Pedagogical
and Accessibility Guidelines, which are namely: MLGE 1.0,
AGE 1.1. and AGE 1.2.

We also aim to deliver a catalog with pedagogical prac-
tices, theories, and teaching and learning methods for the
elderly, referring to the experimental and descriptive phases
of Quinones et al. [8]. The catalog was established based on
interviews carried out with Brazilian teachers in Youth and
Adult Education. In addition, a survey was developed with 33
more participants, focusing on other professionals in the field
of education [23] - Figure 1.

According to Quifiones et al. [8], the experimental phase
aims to perform the analysis of data obtained through different
experiments to collect additional information. In addition,
in this study, the descriptive phase was characterized by
categorization and coding. In other words, the results obtained
in the experimental phase were structured and highlighted in
order to select the most important data for the study and
formalize the main concepts associated with the research [8].

In order to identify pedagogical practices, procedures and
teaching theories/methods that are actually used in the context
of the education of the elderly, semi-structured interviews (A)
were carried out with working professionals, such as teachers
in Youth and Adult Education - course offered to young
people and adults who did not have the opportunity to start or
complete elementary or secondary education at the appropriate
age in Brazil [24]. In this exploratory phase, six participants
shared their professional experience throughout the interviews,
which were recorded and transcribed in their entirety. Table I
presents the main characteristics of the respondents.

After the interviews were carried out and transcribed, the
descriptive phase began. In this step, it is necessary to separate
or group the main points and select and prioritize the most
important information [8]. We adopted the content analysis
method of Bardin [25].

A. Content analysis

Content analysis can be defined as a set of communication
analysis techniques that, through systematic and objective con-
tent description procedures, allow the deduction of knowledge
related to a given context [25]. This technique is based on
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Fig. 1. AGE 1.2 set creation phases - Adapted from Quifiones et al. [8]

three main points: (i) organization (pre-analysis); (ii) coding
(material exploration); (iii) categorization.

The organization (pre-analysis) stage consists of organiz-
ing the documents, formulating the hypothesis or objective
and preparing the indicators that will support the final in-
terpretation. At this stage, the first step was to organize the
interviews into text files and perform a general reading of what
was captured.

Thus, a research question was defined that guided the
coding and categorization steps: What pedagogical practices,
procedures and teaching theories/methods are considered in
the teaching and learning process of the elderly?.

In addition, it was necessary to verify the type of research



TABLE I
CHARACTERISTICS OF THE RESPONDENTS.

ID Age Highest degree Course Time experience
P1 63  Graduated Mathematics and Pedagogy Could not inform
P2 66  Graduated Magisterium 12 years
P3 48  Master Degree Biological Sciences 18 years
P4 35  Graduated Mathematics and Pedagogy 5 years
P5 31  Graduated Pedagogy 1 years
P6 35  Graduated Magisterium 4 years

that would be carried out, following the classification of
deductive or inductive. Deductive research is a method that
starts from a general concept to more specific points. On the
other hand, inductive research starts from something specific
to generalize [26]. The present research used the deductive
method, since a previous bibliographic research was carried
out in order to theoretically support the concepts related to
pedagogical practices, teaching theory/method and teaching
procedures. In addition, two PhD researchers in the field of
Education were consulted in relation to the defined concepts.
The next step in content analysis is coding (material
exploration). This step takes place when the raw data are
systematically transformed and, through clipping, aggregation
and enumeration, it allows for a representation of the content.
To start this step, the registration and context units were
chosen. The registration unit corresponds to the content seg-
ment that will be considered as the base unit, that is, that will
give meaning to the encoding. The context unit serves as a
support for the record unit, facilitating its understanding as a
whole [25]. In this case, the units were organized as follows:
noitemsep,nolistsep

o Register Unit — practices, procedures and meth-
ods/theories identified.

o Context Unit — line number where the registration unit
is located.

To facilitate this process, a subtitling procedure was used
for coding based on colors (green, purple, orange and yel-
low), as follows: pedagogical practices (green color), teaching
theory/methods (purple color), teaching procedures (orange
color), teaching practices and procedures (yellow color). Thus,
whenever an interviewee mentioned something related to ped-
agogical practices in his speech, for example, the passage
was highlighted in orange. This caption was modified as
necessary, based on the reading and identification of terms
in the interviews.

In order to avoid any interpretation problems during the cod-
ing stage, the research terms were conceptualized, exemplified
and analyzed by three researchers in the area of Informatics
in Education who carried out the validation of the selected
elements and participated throughout the process, discussing
the main doubts about ratings. The terms used were defined
as follows:

o Pedagogical practices (PP) — They aim to guaran-
tee the teaching of contents and activities considered

fundamental for the formation of the student, starting
with the planning and systematization of the dynamics
of the learning processes, passing through processes
that go beyond learning. In this way, the teacher must
know how to structure these practices based on different
sources and incorporate them into their teaching process
[27]. Examples of practices: use of technologies in the
classroom, repetition of concepts in activities, contents
integrated with different disciplines, among others.

o Theory/teaching method (TM) — They are represented
by philosophical and psychological conceptions that seek
to explain the ends and means of education, based on a set
of ideas and concepts, organized in a logical and coherent
way [28]. Examples of theories/methods: Freirian theory,
expository method, traditional school, and others.

o Teaching Procedures (TP) — They are given by the
action and fulfillment of the methods, that is, the op-
erationalization of the methods [29]. Examples of proce-
dures: I work with the class in groups, I make the students
fill in the blanks, I write on the blackboard and then they
copy, among others.

Finally, in the categorization stage (treatment of results,
inference and interpretation) of the [25] content analysis,
the codes were taken from the interviews and gathered into
groups of coded elements, being regrouped and analyzed. The
Table II presents an example of this step, organized by the
codes taken from the interview, the line in which the codes
were taken and the code exemplified after the analysis.

IV. RESULTS

With the concepts previously defined and, from the organi-
zation presented above, the coded data were systematized and
structured in a general catalog with the pedagogical practices
(PP), theories/methods (TM) and teaching procedures (TP)
used by the interviewed teachers (Table III). The catalog was
organized with a number of identifiers for each of the coded
data, organized by their category. In addition, it presented the
final code from the analysis. In total, 16 codes were available
in the pedagogical practices (PP) category, 5 codes in teaching
theories and methods (TM) and 14 codes in the teaching
procedures (TP) category.

The data obtained were of great importance for the elabo-
ration of the first version of the pedagogical and accessibility
guidelines for m-learning apps - MLGE 1.0. Each item in
the interview catalog was adjusted and its text transformed



TABLE II
EXAMPLES OF CATEGORIES OF PEDAGOGICAL PRACTICES.

Category Code Taken from Interview Lines Simplified Code
Pedagogical practice “Always repeat, repeat, re- 165 Promote the repetition of cer-
peat” tain concepts and contents
Teaching method/theory  “They come with this tradi- 1.119 - 1.120  Traditional classes.
tional school thing a lot”
Teaching procedure ‘I bring extra activities or take 24 - 25 Extra activities / Use of books

a book”

and handouts

TABLE III
CATALOG OF PEDAGOGICAL PRACTICES, TEACHING METHODS AND
THEORIES, AND TEACHING PROCEDURES.

Identifier Code

PP-01 Use of digital technologies in the classroom

PP-02 Use of image and audio for learning

PP-03 Search for news

PP-04 Proposal of traditional classes

PP-05 Application of differentiated and creative activities

PP-06 Promote the repetition of certain concepts and contents

PP-07 Activities with games

PP-08 Content interdisciplinary

PP-09 Address topics known to students (according to their experi-
ence)

PP-10 Content adaptation

PP-11 Content contextualization

PP-12 Interactive groups

PP-13 Use of small, simplified texts

PP-14 Use of written language

PP-15 Spontaneous writing

PP-16 Day-to-day problem solving

TM-01 Lectures

TM-02 Paulo Freire method

TM-03 Dialogic classes

TM-04 Diagnostic evaluation

TM-05 Traditional classes

TP-01 Extra activities

TP-02 External resources and materials

TP-03 Student follow-up

TP-04 Text interpretation

TP-05 Writing text on the blackboard

TP-06 Literacy activities

TP-07 Correct activities and students when necessary

TP-08 Praise students to encourage their learning

TP-09 Knowledge about the student

TP-10 Adaptation of activities

TP-11 Merge activities and class styles

TP-12 Conversations and exchange of experiences

TP-13 Group information sharing

TP-14 Continuous student assessment

into a guideline. The items of the questionnaire were analyzed
and those complementary to the interviews were considered,
as well as comments or suggestions from the participants.
For example, one topic mentioned a few times by survey
respondents was content repetition. Thus, a directive called
“Replay content over and over again” was created, as shown in
IV. This first version of the set of pedagogical and accessibility
guidelines underwent new evaluations and analyses and was
adjusted to a final and more complete version, called AGE
1.2..

TABLE IV
EXAMPLE OF GUIDELINE - MLGE 1.0.

Learning Principle

Guideline 1.: Replay content over and over again.

Description: The same content must be presented more than once in
the application, in different media or not.

Example: Text content can also be presented by audio or video. Or,
it can be re-entered into the app on more than one activity, task, or
page.

Support: Memory; Processing information.

Category: Motivation; knowledge effectiveness.

Source: Interview and research with experts [23].

A. AGE 1.2. Guidelines

AGE 1.2. is organized as follows: (i) Introduction; (ii)
Layers of Guidance; (iii) Compliance; (iv) AGE. AGE 1.2 is
composed of 13 guidelines and 30 success criteria, divided into
principles: operable, understandable, robust and perceptible.
The guidelines access link is: https://camiladiasoliveira.github.
io/age-pt/. Figure 2 presents an overview of AGE guidelines.

In this section, the use of the guideline in practice will
be discussed, considering the first guideline of AGE 1.2. set,
Guideline 1.1. Comfortable aesthetic content - Table V.

TABLE V
AGE 1.2. - GUIDELINE 1.1.

Principle: Perceptible

Guideline 1.1. Comfortable aesthetic content

Description: Propose themes or subjects that make the user feel
comfortable and calm in order to later advance their knowledge.
Limitations it supports: Language and Communication; Information
Processing.

Source: Survey [23] and Interviews.

Success criteria (SC) 1.1.1. Objectivity and ease (Level A): The initial
content must be objective, without approaching complex themes and
outside the reality of the user.

Example: Basic activities that fit into the student’s daily context.
An exercise should start with basic questions that are part of the
user’s daily context (e.g. a math problem involving a grocery bill, a
bank payment or involving day-to-day experiences).

Success criteria (SC) 1.1.2. Advancement of knowledge (Level AA):

The content covered must remain at the same level of difficulty, until

the user feels comfortable learning about new subjects.

Example: Activities with evidenced percentage of correct answers.
The student performed several activities and for him to advance in
the content, it is necessary to have a percentage of correct answers,

demonstrating knowledge and naturalness in relation to the subject.
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Principles ‘

’ Level A ‘

Level AA Level AAA

1.1. Comfortable aesthetic content
1.2. Information Architecture (mini-Al) 1

1.3. External Resources and Materials

1.4. Feedback and appreciation

1. Perceptible
2. Operable

2.1. Diagnostic evaluation

2.2. Learning level monitoring

2.3. Different difficulty levels

2.4. Literacy

3.1. Content Repetition

3.2. Comprehension activities
3. Understandable
3.3. User profile

3.4. Pedagogical practices

4.1. Collaboration and interaction

4. Robust
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Fig. 2. Overview - AGE 1.2

Guideline 1.1. Comfortable aesthetic content includes a de-
scription, limitations it supports and the source, as mentioned
earlier. To have it considered in the development of mobile
educational applications, it is necessary to meet the success
criteria it contains and verify its compliance levels, that is,
which criteria are paramount. In addition, there needs to be an
interpretation of these criteria so that they can be implemented
in a practical way and make sense in the context of the
application being built.

Figure 3 shows two different scenarios: (a) how to apply;
and (b) how to not to apply the Success criteria 1.1.1.
Objectivity and ease (Level A). In the first figure (3. a) a
simple mathematical problem is presented, with items that can
be easily identified by the student (television and clock), thus
being in accordance with the description of the guideline. In
addition, the exercise brings a summing activity that fits into
different contexts of people’s daily lives, whether when buying
goods, going to the supermarket, paying a bill, checking a
recipe, among other practices. Figure 3.(b) brings a more
complex activity that requires prior knowledge of the student.
Note that this example may be applicable in some cases, but as
an initial activity it would not be suitable. In addition, reading
functions is not something trivial or commonplace, so this
activity depends on more study time.

It is worth noting that Success criteria 1.1.1. Objectivity and
ease has level A, that is, it is necessary that this criterion be
considered during the application development process, as it is
the minimum level of compliance. The Success criteria 1.1.2.
Advancement of knowledge, present in the same Guideline 1.1.

ample: Guideline 1.1 - SC 1.1.1.

Example SC 1.1.1. (b)

Based on the content seen above, answer
the activity.

]

i

Let's start!

Given the mathematical connotation below
indicate

f(x)=ax2+bx +c

Clock

$ 800,00

Television

$ 1.200,00

What general formula does it represent?

Quadratic or polynomial function.
What is the sum of the values shown above

(TV and clock)? Root function.
$2.000,00
$ 1.600,00

$3.000,00

Exponential function

Check

Comfortable aesthetic content, is at AA level, meaning that the
mobile educational application must first meet the first level
(A) to later meet the level of this success criterion (AA).
Figure 4 presents an example that (a) applies and (b) does
not apply in this case of advancement of knowledge. In the first
image, we can see a percentage of correct answers given by
the student, indicating that from this percentage it is possible
to advance in studies. In this case, the next activities should be
of a higher level of difficulty, until the senior can feel familiar
with the new topic and move forward again. The second

Check




image (b) shows a screen without much information about the
student’s progress in the application. In this way, the person
cannot know if they are evolving and may be carrying out
activities without actually understanding the scenario/content
presented.

Fig. 4. Example: Guideline 1.1 - SC 1.1.2.

A AV 15:45

= ExampleSC1.1.2.(a) = Exemplo CS1.1.2. (b)

Congratulations!

You had a percentage of correct answers
in relation to the content studied.

You performed some
exercises on the proposed topic.

72%
of correct
answers

Do you wish to continue?

Do you wish to continue?

Yes No Yes No

In order to exemplify the use of AGE 1.2. guideline set,
only two examples were discussed. However, this same idea
can be applied to the other guidelines, not only to be used for
the construction of prototypes, but throughout the development
process (analysis, coding, testing, etc).

Also, it is worth mentioning that some examples of the set of
pedagogical and accessibility guidelines were defined based on
formal education criteria (covering mathematics, Portuguese,
and so on). However, the guidelines are not specifically aimed
at this type of content, and may be applicable to informal
education that addresses topics of cooking, agriculture, sewing
and other subjects of interest to the elderly.

The catalog of pedagogical practices, theories, teaching and
learning methods for the elderly enabled the development of
pedagogical and accessibility guidelines.

V. CONCLUSIONS AND FUTURE WORK

This paper aimed to discuss some aspects of the experi-
mental and description phases for the development of AGE
guidelines. To this, we established a catalog of pedagogical
practices, theories/methods, and teaching procedures. To create
this catalog, six interviews with teachers specialized in the
education of the elderly were carried out.

The interviews were recorded and transcribed for later
analysis based on Bardin’s method. The research question that
guided the data extraction step was the following: What ped-
agogical practices, procedures, and teaching theories/methods
are considered in the teaching and learning process of the
elderly? To answer the research question, we analyzed and
summarized the data gathered from the interview, which was
presented in this article as a pedagogical practices catalog.

In short, two artifacts were presented: (i) a catalog with 16
pedagogical practices, 5 theories and teaching methods, and
14 teaching procedures most used by teachers who work with
the elderly public; and (ii) the final result of the construction
of AGE Guidelines, describing how the interviews effectively
helped in their development and how the catalog was used as
an input.

As a contribution, we can highlight that the presented
catalog will help in the design, construction and validation
of new educational artifacts, including pedagogical practices,
theories/methods, and teaching procedures that indeed con-
tribute to the teaching and learning process of the elderly in
a real-world scenario.

It is important to emphasize that this exploratory phase with
professionals in the education of the elderly was extremely
important for the process of developing AGE Guidelines.
AGE Guidelines were developed considering the whole pro-
cess of developing m-learning applications and can be used
by programmers, designers, evaluators, and other computing
professionals. However, we acknowledge that the sample size
may be a threat to the validity of the result.

Thus, as future work, new studies will be considered to
evaluate the set of guidelines (AGE 1.2.), such as: user
testing, proof of concepts, experiments with developers and
seniors, among others. We also intend to regularly conduct
new interviews to keep catalog updated, so it can contribute
to the update of AGE 1.2 and also to the proposal of a new
set of heuristics and other artifacts for the development of
m-learning apps.
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APPENDIX
Interview Questionnaire

* Required

1. What’s your name?

2. How old are you?

3. Which is your highest degree earned?

4. What is your background? *

5. In which city(ies) do you work as a teacher?

6. How long have you worked as a teacher in Youth and Adult Education
classes?

7. Do you work with elementary school, high school, or both classrooms
(contents)?

8. How many elderly students do you have in your classroom on average?
(Try to capture the percentage inside the classroom)

9. Is the content of your classes differently prepared to include older students?



o Yes
¢ No

10. If yes to the previous question, what are the differences in relation to the
preparation of this content? (Examples: more illustration, more repetition,
more writing, among others.).

11. What teaching and learning techniques or methods do you seek to work
in your classes with these elderly students? (Examples: lectures, theoretical,
practical, among others.).

12. How do you usually work/encourage interactivity between student-
teachers, student-students and student-school feedback, communication
between students or collaboration) regarding the care of older students?
(Examples: group or pair work, asking individually, interdisciplinary
activities, among others).

13. Do you use any specific pedagogical practices to motivate or engage these
elderly students more?

e Yes

e No

14. If yes to the previous question, which one(s) do you prefer to adopt?
(Examples: monitoring of students with learning difficulties, resolution and/or
discussion of day-to-day problem situations, socialization, collaborative
learning, among others).

15. How do you usually carry out the evaluation of the teaching and learning
process of your elderly students? (Examples: traditional assessments, group
assessments, using ICT, among others).

16. What difficulties do you face when preparing/teaching your classes
when considering elderly students? (Example: time management to teach the
topics, encourage everyone to participate, reinforce the content with more
examples, among others).

17. What difficulties do you believe your elderly student(s) face when it
comes to monitoring content and learning? (Example: time topics are taught,
participation and socialization with everyone, understanding of content, and
others).

18. Do you use or have you used mobile devices (smartphones or tablets) in
the classroom with your elderly students?

e Yes
e No

19. If yes to the previous question, how was that experience?

— If you wish, you can leave new comments or information that you
think is important:

REFERENCES

[1] UN, “World population ageing 2019 - highlights,” United Nations
- Population Division: New York, NY, USA, 2019. [Online]. Avail-
able: https://www.un.org/en/development/desa/population/publications/
pdf/ageing/WorldPopulationAgeing2019-Highlights.pdf

[2] WHO, World Health Statistics 2016: Monitoring Health for the Sustain-
able Development Goals (SDGs). World Health Organization, 2016.

[3] ——, “Global health and aging - world health organization,”
National Institute on Aging, National Institutes of Health and U.S.
Department of Health and Human Services, 2011. [Online]. Available:
https://www.who.int/ageing/publications/global_health.pdf

[4] K. M. Conroy, S. Krishnan, S. Mittelstaedt, and S. S. Patel, “Technolog-
ical advancements to address elderly loneliness: Practical considerations
and community resilience implications for covid-19 pandemic,” Working
with Older People, 2020.

[5] M. West and S. Vosloo, UNESCO Policy guidelines for mobile learning.
France: UNESDOC Digital Library, 2013.

[6] S. K. Whitbourne and S. B. Whitbourne, Adult development and aging:
Biopsychosocial perspectives. John Wiley & Sons, 2011.

[7]
[8]

[9]
[10]
(11]
[12]

[13]

[14]

[15]

(16]

(17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

[28]
[29]

W3C, “Web Content Accessibility Guidelines (WCAG) 2.1,” 2018.
[Online]. Available: https://www.w3.org/TR/WCAG21/

D. Quifiones, C. Rusu, and V. Rusu, “A methodology to develop
usability/user experience heuristics,” Computer Standards & Interfaces,
vol. 59, pp. 109-129, 2018. [Online]. Available: https://www.
sciencedirect.com/science/article/pii/S0920548917303860

W3C, “Mobile Accessibility at W3C,” oct 2017. [Online]. Available:
https://www.w3.org/WAI/standards- guidelines/mobile/

——, “Mobile web application best practices,” 2010.
Available: https://www.w3.org/TR/mwabp/

I. Google, “Material design para android,” 2018. [Online]. Available:
https://developer.android.com/design/material/?hl=pt-br

J. Nielsen and R. Budiu, Mobile usability. ~MITP-Verlags GmbH &
Co. KG, 2013.

R. Inostroza and C. Rusu, “Mapping usability heuristics and design
principles for touchscreen-based mobile devices,” in Proceedings of the
7th Euro American Conference on telematics and information systems,
2014, pp. 1-4.

F. Nicastro, R. Pereira, B. Alberton, L. P. C. Morellato, C. Baranauskas,
and R. d. S. Torres, “A semiotic-informed approach to interface guide-
lines for mobile applications,” in Proceedings of the 17th International
Conference on Enterprise Information Systems, vol. 3, 2015, pp. 34-43.
R. P. Schefer, A. S. Aredo, and L. A. M. Zaina, “Guidelines for
developing social networking mobile apps to deaf audience: a proposal
based on user experience and technical issues,” in Proceedings of the
17th Brazilian Symposium on Human Factors in Computing Systems,
2018, pp. 1-10.

C. Rusu, S. Roncagliolo, V. Rusu, and C. A. Collazos, “A methodology
to establish usability heuristics,” in Proceedings of the Fourth Interna-
tional Conference on Advances in Computer-Human Interactions - ACHI
2011. Gosier, Guadeloupe, France: IARIA, 2011, pp. 59-62, february
23-28.

E. J. R. Moura, “Diretrizes de acessibilidade para jogos em dispositivos
moveis,” Repositorio Institucional, 2015.

M. Debeve, M. Verli¢, P. Kosec, and Z. Stjepanovi¢, “How can hci
factors improve accessibility of m-learning for persons with special
needs?” in Proceedings of the Universal Access in Human-Computer
Interaction. Applications and Services, C. Stephanidis, Ed.  Berlin,
Heidelberg: Springer Berlin Heidelberg, 2007, pp. 539-548.

M. Arrigo, G. Novara, and G. Cipri, “M-learning accessibility design:
a case study,” in Proceedings of the International Conference on
Computers for Handicapped Persons. Springer, 2008, pp. 226-233.
R. Nacheva, K. Vorobyeva, and M. Bakaev, “Evaluation and promotion
of m-learning accessibility for smart education development,” in Pro-
ceedings of the International Conference on Electronic Governance and
Open Society: Challenges in Eurasia. Springer, 2020, pp. 109-123.
M. F. Lima-Costa and R. Veras, Saiide piiblica e envelhecimento.
SciELO Public Health, 2003.

M. E Lima-Costa, “Aging and public health: the Brazilian Longitudinal
Study of Aging (ELSI-Brazil),” Revista de Saiide Piiblica, vol. 52, no.
Suppl 2, p. 2s, Jan. 2019. [Online]. Available: https://www.revistas.usp.
br/rsp/article/view/153927

C. D. d. Oliveira, R. Pontin de Mattos Fortes, and E. F. Barbosa,
“Teaching-learning practices and methods for the elderly: support
for pedagogical and accessibility guidelines,” in Proceedings of the
2020 IEEE Frontiers in Education Conference (FIE). Uppsala,
Sweden: IEEE, 2020, pp. 1-8, 21-24 Oct. [Online]. Available:
https://ieeexplore.ieee.org/document/9273974

Ministério da Educagdo, “Resolugdo cne/ceb n° 3" http:
/Iportal.mec.gov.br/publicacoes- para-professores/30000-uncategorised/
14906-resolucoes-ceb-2010, 2010.
L. Bardin, Andlise de conteiido.
dina, 2021.

C. C. Prodanov and E. C. de Freitas, Metodologia do Trabalho
Cientifico: Métodos e Técnicas da Pesquisa e do Trabalho Académico.
Novo Hamburgo: Editora Feevale, 2013.

M. A. R. S. Franco, “Prdtica pedagdgica e docéncia: um olhar
a partir da epistemologia do conceito,” Revista Brasileira de
Estudos Pedagdgicos, vol. 97, no. 247, pp. 534-551, 2016.
[Online]. Available: http://www.scielo.br/scielo.php?script=sci_arttext&
pid=S2176-66812016000300534&nrm=iso

R. Marques, Diciondrio breve de pedagogia. Portugal: Presenca, 2000.
C. C. Luckesi, Filosofia Da Educagdo. Sao Paulo: Cortez, 1994.

[Online].

Lisboa, Portugal: Edi¢cdes 70, Alme-



