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Abstract - Aim: This work aims to identify the perception of school Physical Education teachers concerning the use
of a digital educational resources (DERs) platform. Methods: An exploratory study was carried out with nine Physical
Education teachers from different locations and teaching systems in Brazil. These teachers used some functionalities
offered by MEC RED, a DERs platform provided by the Brazilian Ministry of Education, and presented their experi-
ence of use in a focus group. Results: Discussions among the participating teachers from their experience of using
MEC RED led to identifying potential benefits and obstacles to using DERs in teaching Physical Education at school,
motivations for using a DERs platform, and the usefulness of MEC RED in this context. Conclusion: From the parti-
cipants’ point of view, a DERs platform can support teachers in locating and selecting resources that could be used in
their classes. MEC RED was found partially suited to these teachers mainly because it presents low availability of DERs
related to school Physical Education, which may demobilize the use of this platform. The findings of this study can
contribute to understanding the needs of school Physical Education teachers to create, use, and share DERs, promote a
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collaborative culture among them, and structure better DERs platforms.
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Introduction

A digital educational resource (DER) refers to any mate-
rial in a digital format that can be used in the pedagogical
practice, with a well-defined educational purpose and the
potential to support and contribute to the teaching and
learning process'>. A DER can be understood as:

“[...] any digital resource that can be used in the education sce-
nario, thus covering a broad context and encompassing various
terminologies commonly established in the last two decades
regarding the subject, such as, for example, learning objects, open
educational resources, reusable educational objects, among
others. These resources can be in different formats (text, image,
video, audio, webpages), serve different levels of audience and
purposes, have different sizes or granularities (independent
atomic content, lessons, chapters, books), and be of diverse types
(animations, simulations, tutorials, games), run on different plat-
forms (personal computers, tablets, smartphones), have different
licenses and conditions of use (free, paid, open and adaptable,

closed), and address different themes and disciplines®.”

The expansion of access to digital information and
communication technologies (DICTs) fostered the integra-
tion of these technologies into the teaching and learning

process, thereby significantly boosting the use of DERs in
education. In Physical Education, recent studies point out
the dialogue of this area with media and technology in
terms of their integration into curricula®’, the different
language uses through skills prescribed by the Brazilian
National Common Curriculum Base, BNCC (http://basena
cionalcomum.mec.gov.br/)°, and the teaching approach
linked to the media-education theory’. Responding to the
historical moment of the COVID-19 pandemic, it is also
possible to recognize the increase of studies related to
technology use by teachers in emergency remote
teaching®'’, some of them related to the creation and use
of DERs. However, to accomplish their role when used by
teachers, DERs should allow for different ways of teach-
ing and learning, besides bringing students closer to the
taught contents and contributing to the development of
competencies and skills''. This means that DERs empow-
ered by the media convergences of digital technology
could allow for different language modalities (written,
oral, visual, sound, tactile, and gestural representations,
among others) to teach different thematic contents pre-
sented in BNCC®.
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Despite the significant insertion of technologies
(particularly the digital ones) in school and the increasing
use of DERs in many fields, this move is still incipient in
Physical Education as judged by the small number of sys-
tematized resources available to this subject, regardless of
the teaching stage'”. It is possible to notice that many tea-
chers are unaware of what DERs are, the various possibi-
lities of using them in teaching, and how they can facilitate
the teaching and learning process'>, in addition to the sev-
eral factors that often make teachers not use these
resources'*'®. This contrasts with the acknowledged
potential of DERSs to contribute to the pedagogical practice
and student learning in the context of school Physical
Education'>'*!7"1?,

DERs are widespread on the Internet, but they are
often poorly organized*’. This scenario poses an obstacle
to teachers, who should locate and select resources of
interest or that meet their needs among many options to be
analyzed, considering their pedagogical intentions, the
available resources and infrastructure, and their reality and
of their students. This type of competency (locate, select,
and analyze resources) required from teachers is covered
by existing pedagogical frameworks for teacher education,
even though not systematically’'. Several platforms
aggregating DERs have been developed to enable teachers
to search, filter, and access DERs produced and shared by
other educators from a single place and through the Inter-
net, optimizing the time and effort required to prepare
their classes.

This work aims to identify the perception of school
Physical Education teachers concerning the use of a DERs
platform. For this purpose, an exploratory study was car-
ried out with MEC RED (https://plataformaintegrada.mec.
gov.br/), a nation-reaching open platform officially laun-
ched in November 2017 as part of a Brazilian Ministry of
Education initiative to foster the pedagogical use of DICTs
in Brazilian education, called Educa¢do Conectada. MEC
RED is at the core of one of the dimensions of such an
innovation program as a space to aggregate and access
DERs. The platform stores and references thousands of
resources on different subjects, types, and teaching stages.
Teachers can use MEC RED to publish DERs, search for
resources of interest, and exchange experiences regarding
the use of these resources.

In this study, nine Physical Education teachers from
different locations and teaching systems in Brazil have
explored some of the functionalities offered by MEC RED
and presented their impressions about the experience of
using this platform. This paper presents and discusses the
study's main results as an investigation interest of the
Research and Technological Development Network on
Digital and Interactive Teaching Materials for Physical
Education, MADDIs-EF (https://maddis-ef.github.io/).
MADDIs-EF was founded in 2020 based at the Federal
University of Rio Grande do Norte, Natal, Brazil, as a

Digital educational resources in school physical education

consortium of research groups from ten universities in

Brazil, Chile, and Spain. It aims at carrying out studies and

proposing technological solutions targeting school Physi-

cal Education teaching, including the investigation, dis-
cussion, creation, and share of DERs.

This study investigates the following research ques-
tions:

1. What are the benefits and difficulties perceived by
school Physical Education teachers regarding the use
of DERs?

2. How can a platform aggregating DERs, like MEC RED,
be useful to pedagogical practice in school Physical
Education?

Repositories and referatories of DERs: The case
of the MEC RED platform

DERs are usually organized in information systems
that aggregate such resources to ease their identification,
access, and reuse while subsidizing pedagogical prac-
tice”. These systems can be classified into repositories
and referatories. A repository can be viewed as a system
that stores and makes several DERs openly available in a
single place, thus helping users find and use them. On the
other hand, a referatory does not store DERs themselves,
but it resembles a catalog pointing to where the resources
are available, including other repositories. There are also
hybrid systems, which allow locating resources either
stored in repositories or referenced by referatories®>. The
most basic functionality of any repository or referatory is
allowing users to perform searches to find DERs of inter-
est??. To enable such searches, DERs have a set of infor-
mation linked to them, the so-called metadata. Besides
standardizing information that characterizes a DER, meta-
data increase the probability of returning results conform-
ing to the user's search?.

Among some existing repositories and referatories
of DERs available in Portuguese, MEC RED enables tea-
chers to publish DERs and collaboratively report their
experiences using these resources. MEC RED is classified
as a hybrid repository and referatory of DERs since it
stores resources produced by registered users and refe-
rences resources hosted elsewhere on the Internet. The
platform's target audience mainly concerns teachers work-
ing on basic education, besides acknowledging students,
managers, and the school community as potential users.

The main functionality provided by MEC RED is the
search for DERs available in it. To encourage interaction
among users and with DERs, MEC RED allows users to
(i) publish resources produced by them on the platform,
(i1) organize resources of interest, including the possibility
of sharing them via social networks, and (iii) interact with
other users by reporting experiences regarding the use of
the available resources.
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Once a search is performed, MEC RED presents the
corresponding results on the screen along with several
options that can be used to refine and sort these results.
Each result presents detailed information about the
retrieved DERSs, such as title, description, publishing user,
type, subject to which it is related, suggested teaching sta-
ges, the number of views and downloads, language,
license types, and an option to access the resource itself. If
the DER is not directly hosted at MEC RED but is instead
available elsewhere on the Internet, then the platform dis-
plays a message informing that the user will be redirected
to another browser page.

Users can use filters to refine search results upon five
criteria: subject, resource type, teaching stage, language,
and keywords. It is important to highlight that the filter to
refine results by subject does not provide specific ways to
select DERs according to the elements organized by
BNCC, such as Thematic Units, Knowledge Objects, and
Skills. For this reason, teachers must analyze each DER
individually regarding its relevance to the contents and
learning aims of their classes.

MEC RED seems to fulfill its role in storing and
systematizing DERs of the various subjects of Brazilian
basic education. Nonetheless, it is worth thinking about
the basis upon which it is structured and its resulting
usability to understand the motivations and difficulties
school Physical Education teachers face when using such
a platform.

Methods

This study was primarily qualitative and counted
nine (four female, five male) school Physical Education
teachers from different locations and teaching systems in
Brazil. These teachers were recruited through purposive
sampling®, which was used to select participants most
likely to effectively contribute to the study and its pur-
poses. They were deliberately selected by convenience
from the contact network of the researchers responsible
for this study upon the following criteria: (i) to be a colla-
borator in the MADDIs-EF network; (ii) to work on
school Physical Education; and (iii) to have recognized
interest, use experience, knowledge, or related publica-
tions on digital technology. The study was approved by the
institutional research and ethics committee (CAAE no.
96594718.5.0000.5537).

The study was carried out in October 2021, during
the COVID-19 pandemic, and consisted of three stages. In
the first one, an electronic questionnaire was applied to
characterize the participants’ profile and gather informa-
tion about the use of technology and digital materials in
their teaching practice. The second stage consisted in car-
rying out an analysis of MEC RED, in which the partici-
pants explored the platform by following a set of guided
tasks. Finally, the third stage consisted of carrying out a

focus group session with the teachers to present and dis-
cuss their impressions about the experience of using MEC
RED.

Survey of the participants’ profile

The first stage of the study aimed to collect prelimi-
nary data about the participating teachers. Before starting
to fill out the questionnaire, they were clearly informed
about the purpose of the study and that all the collected
responses would be treated confidentially and solely for
academic-scientific purposes. They were also informed
about guarantees of privacy and protection of their identity
in compliance with good scientific practices and Brazilian
law. To proceed with completing the questionnaire, if
agreeing to participate in the study, participants had to
explicitly declare that they had read, understood, and been
aware of the terms.

The applied electronic questionnaire (available in
Portuguese at https://bit.ly/questionario-estudo-mecred)
was composed of four parts. The three first parts were
related to respondents’ personal, academic, and profes-
sional information. The fourth part contained questions
related to the use of DICTs in teaching Physical Education
at school regarding relevance, motivations, and familiarity
with using digital technology in this context. Respondents
could also freely inform what technological resources they
use in their classes and the platforms used to find digital
didactic materials for school Physical Education.

Exploratory analysis of the MEC RED platform

For the second stage of the study, the participating
teachers received a script (available in Portuguese at
https://bit.ly/exploracao-mecred) describing the tasks they
needed to perform, aiming to explore some of the func-
tionalities provided by the MEC RED platform. The tasks
described in the script consisted of freely exploring MEC
RED, first accessing the platform and then searching for
DERs specifically related to Physical Education available
on it. These two functionalities were chosen as the focus
of the analysis because they are the most accessed ones by
teachers who use the platform. The participants were
allowed to perform these tasks as many times as they
wished, with no minimum time established. Each partici-
pant performed the tasks independently, without any time/
space synchronization or intervention by the researchers
responsible for this study.

The participants had five days to explore MEC RED
upon performing the tasks described in the script. The
script also clarified that they should perform those tasks
before participating in the focus group session. In addi-
tion, the participants were recommended to, if possible,
record any relevant observation or comment, mainly con-
cerning positive and negative aspects perceived by them
when using MEC RED.
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Once the platform is accessed, the search function-
ality enables the user to find and access the available
DERs. The tasks related to this feature consisted of (i)
searching for DERs, (ii) refining presented results by using
filters, (iii) visualizing information about the resources,
and (iv) accessing the resources themselves. A single con-
straint was posed to participants: they should search for
DERs specifically related to Physical Education that could
be used in their teaching practice at the school.

Focus group

The third and last stage of the study consisted of car-
rying out a focus group session with the nine participating
teachers. Focus groups represent a cost-effective alter-
native to individual interviews as it is possible to gather a
broad range of opinions, viewpoints, and insights from
several participants at once. Moreover, group interaction
can reveal similarities and differences among the stated
opinions, facilitate an exchange of ideas and information,
and allow one to build on ideas from other group mem-
bers®>. The literature indeed points out that a focus group
could yield more insights than the equivalent number of
individual interviews=°.

In the focus group, participating teachers reported
their opinions, motivations, and eventual difficulties
regarding the use of DERSs in teaching Physical Education
at school and their impressions on the experience of using
MEC RED as a platform to search for and access resour-
ces that they could use in their classes. The focus group
was planned and carried out conforming to guidelines
available in the literature in terms of goal definition, parti-
cipant recruitment, session organization, design of the
questions to guide the discussion, and analysis of collected
data®"2%,

The focus group was held in a single session in
October 2021 through videoconference, using the Google
Meet platform. The session had the participation of all the
nine invited teachers and was moderated by the research-
ers responsible for this study. It lasted 2h20 and was
recorded on video to allow for further data analysis, with
the prior consent of all participants.

Six open-ended questions (Q1 to Q6 in Table 1) gui-
ded the focus group session. In the light of the study goals,
these questions were formulated from a more general to a
more specific spectrum. As the moderators posed the
questions, participants freely presented their considera-
tions for each one.

Data collection and analysis procedures

The video resulting from recording the focus group
session was automatically transcribed to text using the
Adobe Premiere Pro software. As this transcription pro-
cess does not guarantee absolute precision in the correct
decoding of words from speech to text, the researchers
responsible for this study had to review the entirety of the
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Table 1 - Questions addressed in the focus group.

ID Question

Q1 How do you think that the use of digital educational resources can
contribute to teaching Physical Education at the school?

Q2 What are the main problems or difficulties you see in using digital
educational resources in Physical Education teaching?

Q3 What would make you use a platform like MEC RED? How do you
think it would be useful in your practice as a teacher?

Q4 From your point of view, what are the main positive and negative
points of the MEC RED platform?

Q5 Do you think that the MEC RED platform would be useful in your
y p y
practice as a teacher? Does it meet your purposes?

Q6 What suggestions for improvement would you give for the MEC
RED platform? What do you wish it could have?

video recording in detail and make manual corrections to
the automatically generated text. The combination of
automated transcription and manual review increased the
accuracy of the focus group session recording.

The thematic analysis method”” was used to analyze
data from the text transcription of the video recording of
the focus group session. Widely used to analyze qualita-
tive data, thematic analysis is essentially based on a cod-
ing process that consists of identifying patterns (codes) in
the collected data and organizing them hierarchically upon
common themes>’. Four activities were carried out while
following this method: (i) (re)reading the produced tran-
scription; (ii) code generation from the analysis of text
excerpts; (iii) identification of themes by combining the
generated codes; and (iv) successive revision of the identi-
fied codes and themes. The coding process was entirely
inductive and had no codes established a priori, i.e., all the
codes and resulting themes emerged from the analysis of
the text transcription.

Results and discussion

This section presents the data gathered from the par-
ticipants in the first stage of the study. It also describes and
discusses the results of the thematic analysis of data col-
lected from the focus group.

Participants’ profile

Table 2 presents an overview of the participating
teachers’ personal, academic, and professional profiles
(participants are anonymously identified as P1 to P9). Re-
garding the teachers’ self-perception of familiarity with
technology and its relevance for teaching Physical Educa-
tion, it is possible to observe that this group of teachers is
cohesive and involved with the subject (see Figure 1 and
2). It is also possible to conclude that the different degrees
of familiarity with technology somehow do not demobi-
lize the teachers to use DICTs in their classes, as pointed
out in the literature'*'+32,
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Table 2 - Summary profile of study participants.

ID Age Gender Location Municipality clas-  Professional Academic degree Teaching system Teaching level
sification experience
P1 22 Male Parand, South Region ~ Low urban con- 6 months Graduate State Elementary school and
centration high school
P2 50 Female Para, North Region Large urban con- 21 years Postgraduate (lato ~ State High school
centration Sensu)
P3 37 Male Goias, Center-West Large urban con- 12 years Master's degree Municipality and Elementary school and
Region centration State high school
P4 30 Female RioGrandedoNorte, Large urban con- 3 years Master's degree Private Elementary school
Northeast Region centration
P5 38 Male Ceara, Northeast Large urban con- 14 years Master's degree Municipality and Elementary school and
Region centration State high school
P6 24 Male Paraiba, Northeast Low urban con- 1.5 years Postgraduate (lato  State Elementary school and
Region centration sensu) high school
P7 26 Female Rio Grandedo Norte, Large urban con- 4.5 years Master's degree Municipality and Elementary school and
Northeast Region centration State high school
P8 30 Female Rio Grandedo Norte,  Large urban con- 4 years Postgraduate (lato ~ State High school
Northeast Region centration sensu)
P9 37 Male Sergipe, Northeast Low urban con- 8 years Master's degree State Elementary school and
Region centration high school

The Brazilian Institute of Geography and Statistics (IBGE) provides the following classification of municipalities according to their population: low
urban concentration (< 100,000 inhabitants), medium urban concentration (100,000-750,000 inhabitants), and /arge urban concentration (> 750,000

inhabitants).
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Figure 1 - Answers of the participating teachers regarding the degree of relevance (a) and motivation (b) for using DICTs in teaching Physical Education

at school.

The questionnaire applied in the first stage of the
study also sought to gather information about technologi-
cal resources used by the participating teachers. The
results shown in Figure 3 indicate that the teachers use
diverse resources, with a predominance of e-books, info-
graphics and slides, and videos and animations, which are
usually easy to find, access, and use.

The participating teachers demonstrated having
already used platforms to find digital didactic materials for
their classes, especially YouTube and Impulsiona. They

also mentioned other platforms with national or local
scope, such as Portal do Professor, e-docente, and Escola
Interativa, but none of them mentioned MEC RED. At the
beginning of the focus group session, before moving on to
the guiding questions, one of the moderators asked the
group which participants were aware or had already used
MEC RED prior to this study. Only one participant
claimed to have previously used the platform, although not
deeply, while the other eight participants said they had
never used MEC RED until then. It is possible to infer that
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Figure 2 - Answers of the participating teachers regarding the degree of
familiarity with the use of DICTs in teaching Physical Education at
school.

the participating teachers have not mentioned MEC RED
due to their unawareness of the platform's existence or not
being part of their daily activities.

Using DERs in physical education teaching at school
Potential benefits and contributions

Figure 4 depicts some themes resulting from apply-
ing the thematic analysis method to the transcription of the
video recording of the focus group session. These themes
stem from the responses provided by participants to ques-
tion Q1, which aimed to gather the teachers’ opinions in
terms of how using of DERs can contribute to teaching
Physical Education at school. From such responses, it was
possible to identify two perspectives on using DERs, (i)
the perspective of the teacher who uses these resources in
his/her classes and (ii) the effect of the use of these resour-
ces in pedagogical practice from the student's perspective.

From the feacher's perspective, DERs are typically
used as means, that is, as tools or instruments that can
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contribute to the teaching and learning process (as mentio-
ned by participants P3, P8, and P9), enhance the know-
ledge of what is taught (as mentioned by participants P1,
P6, and P7), and support pedagogical practice (as men-
tioned by participants P2 and P7). This view is in line with
what is understood by DERs, i.e., digital artifacts that can
be used in teaching practice and contribute to the teaching
and learning process in the development of contents, com-
petencies, and skills'*!'. However, the teachers partici-
pating in the focus group raised other understandings for
DERs. They highlighted how to go beyond such a classic
view towards providing new possibilities in pedagogical
practice for addressing contents and promoting inter-
disciplinarity. This is evident in participant P7's speech:

[...] I can see that it is an expansion: there are new possibilities
for you to see the contents of your course. Then when we can see
new possibilities, new ways of seeing this same content or think-
ing about this same knowledge, it contributes to the teaching of
my course. So, I believe it comes in a much more potent way for
my student. [sic] - participant P7

From the student's perspective, DERs can be viewed
as inducing elements, i.e., capable of provoking feelings
and stimulating knowledge in the students of teachers who
use these resources in their classes'”. In the view of the
participating teachers (more specifically, P2, P3, and P6),
DERs can motivate students, thus encouraging their
engagement and participation in the classes through ex-
panding knowledge (as mentioned by participants P3 and
P8). DERSs can also contribute to constructing knowledge
regarding the covered contents (as mentioned by partici-
pant P7). According to one of the participants (P2), this
inducing characteristic of DERs may be related to the no-
tably visual, technological, and creative features of these
resources, being intrinsically linked to digital culture and
often aligned with the reality of the students or being
familiar to them. Apart from some differences in empha-
sis, the participants’ opinions were complementary and
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Figure 3 - Answers of the participating teachers regarding technology resources used in teaching Physical Education at school.
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Benefits and contributions of using DERs
in Physical Education teaching

o

DERs from the teacher’s perspective
— DERSs to expand frontiers

I— Inductor of new possibilities

Work with contents

Foster interdisciplinarity

— DERs as means

Tool, instrument

Facilitate the
teaching-learning process

Enhance knowledge
Support pedagogical practice

DERs from the student’s perspective
DERs as inducers J

Motivation
Engagement,
active participation
Knowledge

Contribute to
constructing knowledge

Figure 4 - Themes elaborated from the focus group regarding the benefits and contributions of using DERs in Physical Education teaching at school.

could not be correlated to a given professional experience
or education level.

Potential problems and difficulties

Question Q2 sought to raise problems and difficul-
ties faced by teachers in using DERs to teach Physical
Education at school. Table 3 summarizes a set of five fac-
tors identified as possible obstacles to using DERs based
on the answers provided by the participating teachers to
this question. Despite having been raised in a focus group
with Physical Education teachers, it is reasonable inferring
that these factors could also be observed in pedagogical
practice using DERs in other subjects since these are pro-
blems and difficulties commonly faced by many basic
education teachers when using technology resources in
their classes. Such data are also partially in line with find-

Table 3 - Factors as possible obstacles to the use of DERs in teaching
Physical Education at school.

Factors Description

Territorial factors Factors related to the reality of the geographical
space where teachers, students, and schools are inser-
ted into

Structural factors Factors concerning the physical and technological
infrastructure to support the proper use of DERs

Education factors Factors mainly related to the teachers’ initial and
continuing education

Instrumental Factors concerning the use of DERs

factors

Pedagogical Factors related to teaching practice using DERs
factors

ings of factors that mobilize or demobilize the use of tech-
nology by Physical Education teachers'*.

Territorial factors are related to the different con-
trasts between the contexts and realities of teachers, stu-
dents, and schools in the geographical space in which they
are inserted and may influence the use of DERs. Three
participating teachers (PS5, P6, and P9) reported their ex-
periences of working in schools located in diverse regions
of the territory (capital city/countryside, center/suburb).
They drew attention to the issue of territory because it
could influence how DERs reach students considering
these different contexts and realities. For instance, partici-
pant P9, who works in a municipality near Aracaju, the
capital city of the State of Sergipe, Northeastern Brazil,
reported:

[...] The first provocation coming to me is how students will
access this if not all students are really able to. Because when we
look like this: “But everyone has a cellphone.” But who is every-
one? Everyone is in the capital cities, in the urban centers. For
those in the suburbs and far away from the centers, the reality is
not quite that. So, this causes me a provocation. Digital resources
are cool, but perhaps they may not reach all students. I have
experience working in a city in the metropolitan region of Ara-
caju. However, within this metropolitan region and the city where
I work, students live in villages and have difficulty having a
smartphone. They have difficulties having access to the Internet.
[sic] - participant P9

Structural factors are related to infrastructure ele-
ments that support the proper use of DERs regarding the
access to technological devices by both teachers and stu-
dents, Internet connectivity, and the physical infrastructure
of schools, especially in the public teaching system.
Reporting some cases observed in their respective reali-



ties, including socio-economic issues, four participating
teachers (P1, P5, P6, and P9) described some limitations
that may hamper or make it impossible to use some DERs
in pedagogical practice. Students and teachers sometimes
do not have access to technological devices, either indivi-
dually or in the school where they are, or have technologi-
cal limitations related to connectivity to the Internet.
Nonetheless, it is important to note that the availability of
technological devices and physical infrastructure support-
ing the use of DERs does not necessarily demobilize tea-
chers regarding their interest in using them in their
pedagogical practice, although this is often mentioned as a
limiting factor'*>'-32,

Education factors concern the initial and continuing
education of Physical Education teachers regarding media,
technology, and use of DERs. Five participating teachers
(P1, P2, P3, P5, and P6) raised that these topics were not
addressed or were addressed very superficially in their
education, whether initial or continuing, which represents
a mismatch with that teacher education is a key factor for
enacting technology in school'?. Such a deficiency/insuffi-
ciency in teacher education for enacting digital culture and
its elements in school Physical Education corroborates the
various reflections in the literature about this
issue'*'>2132 " Both initial and continuing education
should enable teachers to be integrated into digital culture,
exposing the possibilities of developing pedagogical prac-
tices that use media and technology and adhere to the cur-
rent demands of Physical Education®®. This is in line with
another aspect regarded as necessary by the participating
teachers, namely the need to bring Physical Education
teaching closer to digital culture, a recent move in Brazi-
lian basic education'*'*.

Instrumental factors are mainly related to the fami-
liarity of teachers and students with the use of DERs. Two
participating teachers (P2 and P5) exemplified that the
pedagogical purpose of using a DER could not be
achieved if teachers or students do not know how to use it,
even in the absence of structural issues (i.e., devices, con-
nectivity, and infrastructure would be available). In the
case of teachers, it is reasonable to relate such a “how to
use” to education factors, which may influence the level of
incorporation and consequent use of DERs in pedagogical
actions'***. In the understanding of Batista'?, “[...] the
incorporation of technology by teachers and students is
fundamental to enacting technology in the educational
scenario.” Nevertheless, Souza Jnior et al.®>' argue that
“[...] having difficulties in the technical use of digital
technology does not prevent teachers from promoting
pedagogical actions that enact digital culture.”

Finally, pedagogical factors concern how teachers
use DERs in terms of goals and practices. Two participa-
ting teachers (P1 and P3) pointed out that teachers some-
times lack a critical view of the use of DERs'? and do not
consider the different students’ profiles when choosing
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and using DERs in pedagogical practice. This fact even
conflicts with the understanding that such resources
should be used with a well-defined educational purpose'.
The speeches of these participants evidence this issue:

[...] It is using as-is, using without a goal, without being guided
by the guideline [...]. [sic] - participant P1

[...] That was something I called into question. We did, did, did,
but what did the student say in the end? “Oh, the class was nice, I
jumped, I ran, I did a lot of things...” “But what did you learn?”
He/she did not know what to say. [...] This was little or not ques-
tioned by the teachers who taught these classes in this sense. [sic]
- participant P3

The discussions in the focus group led to the conclu-
sion that the potential problems and difficulties reported
by participants mainly emerge from their respective reali-
ties or experiences. For example, participants P5, P6, and
P9 have mentioned territorial factors when their pedagogi-
cal experience concerns municipalities with low urban
concentration or peripheral zones of large urban con-
centration areas (see Table 2). It is also worth shedding
light on that the five participating teachers who raised
educational factors as possible obstacles to using DERs in
school Physical Education (namely, P1, P2, P3, PS5, and
P6) were those with the most recent and the oldest gradua-
tion times (see Table 2). This is indeed a symptom that the
technology theme is not organically integrated into Physi-
cal Education teacher education’’, i.e., the problem is not
localized but rather chronic for both initial and continuing
education.

Using a DER platform

From the experience of the participating teachers,
question Q3 sought to raise possible motivations that
would lead them to use a platform aggregating DERs and
how it could contribute to their practice. The following
motivations and benefits for using this type of platform
were listed: (i) the easy location of DERs, including
resources hosted at other locations and referenced by the
platform (as mentioned by participants P1, P2, P3, and
P5); (i) the support to teaching practice regarding class
planning, optimization of the teacher's time, and expan-
sion of possibilities to address contents (as mentioned by
participants P1, P7, P8, and P9); and (iii) network colla-
boration as means to allow creating and sharing contents
(as mentioned by participants P5, P6, and P8).

A platform aggregating DERs can help teachers
select resources that can be used in their classes, especially
given the significant number of digital materials available
on the Internet, often not presented in a systematized
way>’. The role of this kind of platform seems to become
more relevant considering the strenuous routine of tea-
chers working on the Brazilian basic education. Partici-
pant P7 was representative of the reality of many teachers
who need to have several professional bonds and work in
multiple schools due to low remuneration, besides a high
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workload that does not consider pedagogical time for
planning®'. Therefore, a platform aggregating DERs can
enable teachers to quickly locate and use available resour-
ces, thereby driving their efforts to other aspects of the
pedagogical process rather than producing materials from
scratch. The literature indeed points out the desire of tea-
chers to share and plan classes in a collective way®, espe-
cially when it involves integrating technology into the
pedagogical practice, and this move does not necessarily
relate to professional experience.

The participating teachers also discussed the influ-
ence of the COVID-19 pandemic in 2020 and 2021 on the
reality of teaching and the production of materials. One of
them (participant P5) highlighted the increase in the pro-
duction of digital materials within the scope of Physical
Education not only due to a recent move to bring this area
closer to digital culture® but also driven by remote teach-
ing abruptly imposed by social distancing in this period.
Groups in social networks emerged as informal spaces to
share digital materials and information about various plat-
forms where it would be possible to find resources to be
used in pedagogical practice. However, this was done in a
significantly short time window and with no organization,
thus making the teacher's task more difficult rather than
easier. The relevance of a platform aggregating DERSs is
evident in this scenario. It allows organizing such a large
volume of digital resources and information spread across
several sources, besides representing a space where these
resources and experiences can be shared in a network.

Evaluation of the MEC RED platform

Questions Q4 to Q6 specifically addressed an eva-
luation of MEC RED based on the experience of the parti-
cipating teachers in exploring the platform, raising both
positive and negative aspects and suggestions for impro-
vement. Moreover, these questions sought to identify if
the teachers regarded the platform as helpful in teaching
Physical Education at school.

The participating teachers identified some positive
aspects of MEC RED. Participants P2 and P5 emphasized
the hybrid nature of MEC RED, which combines both
repository and referatory functionalities so that users can
search for and access DERs available on the platform and
in other locations referenced by it. Participants P5, P6, and
P8 discussed the community view towards sharing resour-
ces, knowledge, and experience among teachers and
allowing for networked interaction. Participants P1, P7,
P8, and P9 highlighted the support for class planning using
resources available on the platform. In addition, partici-
pants P1 and P2 mentioned useful features and functiona-
lities of the platform, such as (i) its search functionality
itself, which allows finding DERs that can enhance peda-
gogical practice, and (ii) its good usability, which makes
MEC RED to be presented with simplicity, navigability,
and pleasant graphical user interface.

The central negative aspect recurrently raised and
discussed by most of the participating teachers was the
lack of dissemination of MEC RED at the federal, state,
and municipal levels, as mentioned by participants P1, P2,
PS5, P6, P7, and PS8. Participants P3, P5, and P6 also
emphasized the low availability of DERs for Physical
Education on the platform. The discussions in the focus
group led to the conclusion that these two concerns are
intrinsically related in a vicious cycle. The little publiciza-
tion of MEC RED makes few users effectively share
DERs on the platform, thus directly impacting the number
of available resources. The existence of few contents of
interest to Physical Education may demobilize teachers to
use MEC RED as a space where they can search for and
access DERs that could be used in their classes. Conse-
quently, a few users view the platform's usefulness and
may not feel motivated to make DERs available on it. The
participant P5's speech drew attention to a lack of dis-
semination of MEC RED:

[...] I think this should be more publicized by MEC [Brazilian
Ministry of Education]. I think this is still little publicized and
should be well commented on in the training offered by munici-
palities and states. MEC should attempt to propagate this within
secretariats, whether municipal or state, to make it more public
and more accessible. [...] - participant P5

The participating teachers also discussed several
other negative aspects observed while exploring MEC
RED. Regarding the platform's characteristics, they poin-
ted out that the available DERs related to Physical Educa-
tion are not coherent with BNCC in the elements it
organizes (namely, Thematic Units, Knowledge Objects,
and Skills). This issue hampers linking the use of those
resources to the learning objectives in terms of content and
skill development as prescribed by BNCC. Such a dis-
sociation became more evident when participant P5 repor-
ted his experience in searching for DERs related to
Physical Education in MEC RED:

[...] When I applied a more specific filter, I could realize that
many of the Thematic Units were not present even within the
Physical Education content, and many themes were often in other
areas. For example, capoeira and dance, they were within the Arts
content, and so on. [sic] - participant P5

Although the Dance Thematic Unit is also consi-
dered a theme within Arts, from the participant's experi-
ence, the lack of this Thematic Unit in the Physical
Education area represents an incoherent relation to BNCC.
It is reasonable to conclude that such incoherence could
prevent school Physical Education teachers from feeling
motivated to use MEC RED to search for DERs of interest
to their classes.

Another issue discussed in the focus group was the
quality of the available DERs since there is no clarity on
an assessment of resources shared by users on the plat-



form. For example, participant P5 expressed this kind of
concern:

[...] If I have the material and my material does not have a certain
quality, I do not know to what extent someone inside the platform
will make such an analysis [...] I could also put something there
with mistakes in terms of concepts [...] Consequently, this could
be accessed by another teacher [...] Something wrong in episte-
mological terms, in terms of concepts within the area itself. [sic] -
participant P5

Despite the MEC RED's purpose to enable users to
freely publish and access DERs as long as they comply
with the platform's terms of use, it may be relevant to find
a trade-off between having a minimal quality assessment
of these resources® and not discouraging sharing DERs on
the platform. Rocha et al.*® argue that for DERs platforms
“[...] to be effective in aiding educators, the most accurate
organization of the resources available in it is a primordial
issue, that is, a digital curation process is needed for eva-
luation, organization, and quality assurance of digital edu-
cational resources.” In this perspective, platforms like
MEC RED should promote a culture of evaluating DERs
with precise metadata to submit a resource, offering a
basic assessment before sharing with other users. This
could lead teachers to understand the evaluation of DERs
and help them in their professional development to pro-
duce high-quality resources considering pedagogical,
technological, content, accessibility, and contextual cri-
teria. However, the proper evaluation of DERs specifically
for school Physical Education still lacks further system-
atization®’.

Finally, regarding the MEC RED's functionalities,
the participating teachers identified some problems and
limitations. Participant P3 mentioned the existence of bro-
ken links to the locations where the resources are available
since the platform does not have a mechanism to verify the
validity of these links. Participant P1 highlighted the low
precision of the search mechanism and the low relevance of
results. Participants P1 and P2 emphasized the compro-
mised usability of the platform, e.g., the need to perform
several actions to accomplish a given task. Even though the
search mechanism indeed needs significant improvements,
such as considering singular/plural variations and using
quotation marks to amplify or constrain the search, it is
worth noting that the search accuracy and relevance of
retrieved results are also directly related to metadata linked
to a DER, which are essential to the search procedure?.
Therefore, if metadata have low quality and do not ade-
quately describe resources upon registering, then there is a
high probability for the platform to retrieve results that are
little or not consistent with what the user is searching for.

Threats to validity

External validity essentially concerns the ability to
generalize obtained results. The most significant threat to
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the external validity of this work is related to the repre-
sentativeness of the participant sample. The method used
to recruit and select the nine school Physical Education
teachers to participate in the study has some inherent bias
since it relies on the researchers’ judgment. Nonetheless,
purposive sampling is not intended to offer a representa-
tive sample®®, even though it limits the interpretation of
the results to the group under study. This sampling techni-
que is often used in focus groups due to its ability to select
eligible participants who suit the investigated topic and the
study's aims, thereby increasing both rigor and the trust-
worthiness of the data and consequent results™’.

Another threat to the external validity could be the
sample size, which may limit the generalization of the
results. It is worth emphasizing that the focus group was
designed by following guidelines available in the literature
(see Section 3.3) in that the size of focus groups should
range from six to twelve participants for the sake of relia-
bility in the results®® so that the number of participants in
this study (nine) does not constitute a threat to external
validity itself. Nonetheless, increasing generalizability
would require carrying out other focus groups with school
Physical Education teachers to assess to what extent the
results presented in this work are valid in different teach-
ing contexts.

Internal validity focuses on the conduction of the
study and any factor that may have caused bias in the pro-
cess. A possible threat to the internal validity is that no
minimum time was established for performing the tasks in
the second stage of the study (see Section 3.2). The parti-
cipants’ considerations could have been influenced by the
time they spent using MEC RED and possibly affected the
observed results. In theory, those who explored the plat-
form for more time would expose more concerns in the
focus group session than those who explored it less.

Another threat to the internal validity is related to the
nature of focus groups. Focus groups are subjected to bias
found in any group setting, such as the dominance or in-
fluence of one or a few members over the others in the
discussion, the passivity or tendency of members to think
in a similar way to maintain cohesion (the so-called
groupthink)%. The moderators in the focus group let parti-
cipants freely expose their thoughts during the focus group
session while stimulating participation as much as possi-
ble as a strategy to circumvent those issues.

Conclusion

This work presented and discussed the main results
of an exploratory study carried out with nine school Phy-
sical Education teachers from different locations and
teaching systems in Brazil to identify their perception
concerning the use of a DER platform, MEC RED. These
teachers explored some functionalities offered by MEC
RED and presented their experience of use in a focus
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group. They pointed out that the features of a DER plat-
form can support teachers in selecting resources that could
be used in their classes, thereby contributing to class plan-
ning, optimization of the teacher's time, and an expansion
of the possibilities to address contents. This is of para-
mount relevance considering the teachers’ challenging
work conditions and the need to systematize existing digi-
tal resources and information, which have increased due to
the change to a teaching modality primarily mediated by
technology because of the COVID-19 pandemic. These
teachers evaluated MEC RED as partially fulfilling their
purposes since it allows locating and accessing DERs of
interest. However, the lack of dissemination of the plat-
form and the significantly low number of resources avail-
able to school Physical Education may demobilize its use
and somehow disqualify its usefulness in pedagogical
practice.

The findings of this study are relevant to under-
standing the needs of school Physical Education teachers
to create, share, and consume DERs to improve their prac-
tices. The obtained results and consequent discussions can
also help structure better platforms and promote a colla-
borative culture among teachers, even though they always
have specificities related to their work environment and
professional development. Data gathered in this study
emerged entirely from the participants’ perceptions and
quality of experience with the MEC RED platform, not
necessarily related to their age, graduation time, or educa-
tional level*’. Obstacles recurrently mentioned by the par-
ticipating teachers to using DERs seem to be more related
to the shape of their education, considering that Physical
Education teacher education programs have not organi-
cally incorporated technology yet*'.

The exploratory study on MEC RED in the context
of school Physical Education also concluded that from the
participants’ point of view, not all the DERs currently
available on the platform are coherent and organized in
compliance with what is prescribed by BNCC, the norma-
tive document that serves as the national reference in Bra-
zil. This fact hampers linking the use of these resources to
learning objectives in terms of content and skill develop-
ment. Due to the generic nature of MEC RED, the results
retrieved by search procedures performed on it may be
less relevant and reduce their ability to meet teachers’
needs adequately. A technological solution focused on
Physical Education might be relevant in aggregating
resources specifically related to the subject and easing the
location of DERs of interest to teachers according to their
needs and aims.

Future work can investigate the factors that motivate
users to make DERs available on a platform like MEC
RED. Moreover, the community feature of MEC RED,
where teachers can share resources, knowledge, and
experiences, expresses a move that might foster networked
interaction permeated by digital culture. Most teachers

produce materials in a unidirectional way, specifically
aimed at their students and without considering that these
resources could be used or even improved by other tea-
chers. This collaboration potential can be a new perspec-
tive of thinking and leveraging the educational process
regarding the production and use of DERs in pedagogical
practice as a network.
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