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Abstract

The continuous advance of digital technologies reinforces the need to provide more attractive teaching
environments. Compatible environments, not antagonistic, with the way children and adolescents learn.
This work presents an experience of integrating technology in the science discipline in elementary school.
44 students from the 5th year of a public school participated in the research. Methodologically, the
inverted classroom technique was chosen. To support the activities and make the contents available, a
didactic sequence based on Inquiry-Based Learning, made available in a VLE. Two questionnaires were
applied: one with 12 items, which aimed to obtain registration data and identify the students' profile; and
another, which sought to identify the students' perception of the new didactic experience. This second had
18 items, arranged on a 5-point Likert scale, divided into 4 domains (Usability, Perception of Learning,
Satisfaction and Utility). The average obtained from the items was 4.28 points on the Likert scale. This
revealed that the experience was well evaluated and approved by the participants, and that the presented

model of learning was pleasant, in addition to arousing the students’ interest in research.
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1. Introduction

The Digital Technologies of Information and Communication (TDIC) designate a set of technological
innovations and tools that allow a redefinition of the functioning of society. These technologies are an
integral part of the society in which we live and have impacted on people's way of life. Smartphones,
notebooks and a multitude of computing devices and devices surround our activities, inevitably reaching
the educational level. Teaching and learning processes are no longer limited to classroom time and space.
The concept of ubiquity (COPE and KALANTIZS, 2009) has been installed in a society that learns and
absorbs data and information all the time and everywhere, and this also has a direct effect on the way in
which teaching should be viewed in this context. This context, which, pressed by the advancement of new
technologies, proposes new and continuous challenges for teachers, students, institution managers and the
institutions themselves.

Recently, the National Education Council, through Resolution No. 1, of February 2, 2016, defined the
national operational guidelines for institutional accreditation and the offer of distance education courses,
within the scope of Basic Education (Brazil, 2016). In line with the provisions of art. 80 of Law n°® 9.394 /
96 and with Decree n° 5.622 / 2005, the resolution understands the Distance Education modality as a way
of developing the teaching and learning process mediated by technologies, which allow the direct action of
the teacher and the student in different physical environments [4]. The technological resources that mediate
this type of teaching and learning consider a multiplicity of platforms, media and media such as the Virtual
Learning Environment (AVEA), transmission of classes via satellite, internet, video lessons, MOOCS, cell
phones, social networks, applications mobile learning, digital TV, radio, print and others that make up the
possibilities of ICT. These possibilities may be appropriate and appropriate to different models and formats
of pedagogical mediation, in order to ensure that it fully meets the new location in which it intends to
operate, being able to enable transmission and mediation [3].

The integration of DICT into the educational system is not a new phenomenon, however, it is a complex
theme and its success does not only involve equipping schools with technological tools, as technology,
although a valuable tool, is not a solution in itself. If it is accompanied by an effective didactic strategy and
which seeks to integrate content, pedagogical and technological knowledge, it can become an innovative
and effective proposal [16].

The Flipped Classroom is an active methodology that aims to change the way the teaching and learning
process takes place in the classroom. The main idea is that the student has a prior study of the content
outside the classroom environment, so that later, in the classroom, he can perform other more dynamic
activities, clarify doubts, group work, field trips, projects, among other activities that previously could not
be carried out, because they were copying material from the board or doing readings and studies in the
classroom [1].

It is important to note that a Didactic Sequence (SD), can be defined as a set of activities that are ordered,
structured and articulated to fulfill a given educational objective. However, with determined beginning and
end, for the teacher and the student. SD is a didactic resource that makes it possible for the teacher to
question scientific knowledge and for students to study and discuss a certain theme in more depth [18]. The

use of DS favors the use of real situations, similar to those that students live in their daily lives, since, part
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of the problematization, and leads the student to observe and confront his previous knowledge as the new
information presented to him [13]. Thus, it can be said that an SD can be an alternative to overcome some
barriers of traditional teaching, where classes are taught practically or totally oral, full of concepts,
phenomena, nomenclatures, formulas and theories, charged in the form of tests and tests [8].

In addition, Research-Based Learning (ABI) is a model that emerged in the late 1990s, out of criticism by
the American educator Ernest Boyer, about the lack of student participation in research activities and the
consequent lack of skills related to it. According to Leon et al. [7], scientific literacy or the development of
research capacity is indispensable given the challenges that are currently present both globally and locally.
Many authors refer to ABI as a didactic approach that allows the use of active learning strategies to develop
in students, skills that allow them to carry out creative research. Besides favoring in particular the autonomy
of students to build their own knowledge [17]; [15].

Pedaste [11] presented a systematic review of the literature, where he selected 32 articles for in-depth
analysis. In these, it sought to identify the various steps pointed out by the authors to develop ABI, making
comparisons and establishing relationships between them. Based on this study, he concluded that Research-
Based Teaching (inquiry) can be structured “into five general phases: orientation, conceptualization,
investigation, conclusion and discussion” [11]. This model was the guide for the didactic sequence
implemented in this research.

This article reports the experience of integrating technology in education with students from two classes of
5th grade, from elementary school, from a municipal public school, in Imbé/RS - Brazil. For the
development of this study, an “Investigative Didactic Sequence” was created, inspired by a “Research-
Based Learning” model, made available on Moodle and its application was based on the “Inverted
Classroom” approach in science teaching. In the following sections of this document, the research
methodology, the results obtained, as well as their discussion, and the section dealing with the conclusion

will be presented.

2. Materials and Methods

This research is classified, in terms of its nature as applied research, in view of being a proposal for a
practical-theoretical study, with the development and application of a didactic sequence, of a descriptive
exploratory nature. And, as a case study, with a qualitative approach, since it aimed to compare theory and
practice, as well as, to perceive the satisfaction of the participants regarding the use of digital information
and communication technologies in science education [5].

The research was applied, in science classes, in the third quarter of 2018, 44 students from two classes of
the 5th year of Elementary School, from a municipal public school in Imbé/RS - Brazil participated in the
research. According to the School Census / INEP 2018, the school had 229 students enrolled in the initial
years and 158 in the final years. In the period, it also had 41 civil servants, including teachers and
technicians. Regarding infrastructure, the school does not have a library, a science laboratory or a computer
laboratory. Even having an Internet connection, it has a very limited resource (2Mb) [2]. Thus, for the
application to be possible, five notebooks were used (two from the researcher, one from the teacher and

two from the school), and when available, the thirty tablets from the Remote Experimentation Laboratory
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(RExLab) from Federal University of Santa Catarina (UFSC).

As for the Basic Education Development Index (IDEB), in the period evaluated in the Census, the school
obtained 5.1 and 4.7, indicators below the goals for the school, which were 5.9 and 5.3, respectively for the
initial and final years. In relation to proficiency, the percentage values in Portuguese and mathematics were
63% and 28% for the 5th year and 51% and 26% for the 9th year [2].

Two questionnaires were applied, which were answered by the students through the project's VLE. It is
also worth noting that the two were based on similar ones built by the team of researchers from RExLab,
from UFSC, and widely used and validated in other research. RExLab received authorization to use and
adapt them through partnerships between the researchers who developed this instrument. The first
questionnaire, called “Student Profile” with 12 items, aimed to obtain registration data and identify the
students' profile. The second, called “Evaluation of the use of VLE”, had 18 items, closed questions, divided
into 4 domains (Usability (4), Perception of Learning (6), Satisfaction (6) and Utility (2). The VLE refers
to the online environment in which the contents were made available and the objective of the questionnaire
was to observe the perception of the students involved in the research regarding the use of the resources
offered in science classes. For the calculation of scores, in the second questionnaire, a 5-point Likert scale
was used, formed by several elements in the form of statements. In order to carry out the analysis, the
following numbers were adopted (Chart 1): Totally Agree (CT), Partially Agree (CP), No Opinion (SO),
Partially Disagree (DP) and Totally Disagree (DT), in which the students should express their degree of
agreement with the statement, thus, it would be possible to measure the respondent's attitudes and degree
of compliance with the statement, thereby showing more specifically how much they agreed or disagreed

with an attitude or action, or the how satisfied or dissatisfied with the statement [14].

Table 1. Agreement levels

Totally Partially Partially Totally No
agree agree disagree | disagree | opinion
Initials CT Cp DP DT SO
Value 5 4 3 2 1

Source: authors

For this study, an investigative didactic sequence (SDI) was created for integration in the science classes,
of the 5th grade class of elementary school 1. Its construction was based on systematization, already
validated by the research project Go-Lab: orientation, contextualization , investigation, discussion and

conclusion [15]. The research was carried out in four steps (Figure 1).
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Figure 1. Research Steps

Source: authors

1 - Planning: the main stage of the research, in which the case study was defined and the necessary
adjustments were made to the project, the exploratory search for literature on bases and portals was made
to deepen the theme; it was also in this stage the definition by Moodle, of the InTecEdu program, to be
used as support and repository of SDI. In June 2018, the project was presented to the principal and teacher,
in which the application at the school was approved; after that, the content “Water and Soil” was defined
with the teacher to be approached in the investigative didactic sequence, considering that this was the
content that would work in the third quarter, period in which the application would be carried out.

2 - Development: this stage started with the creation, in Moodle, of the virtual classroom, that is, a space
that would be used by the students, for early studies on the content to be discussed and worked on in the
classroom. Concomitantly to this, research and selection of teaching materials (digital games, simulators,
videos, activities, etc.) were carried out on the theme “Water and Soil, which, after being presented and
defined with the teacher, started the sequence development process. investigative didactics, in the VLE.

3 - Application: the application started with the presentation of the study to the students; as the first activity,
they were asked to complete the diagnostic assessment instrument “Student profile”, in order to get to know
the participants and their knowledge about digital technologies. The application also included assistance in
the development of the research proposed in SDI for the Science Fair. Finally, the student's satisfaction
survey instrument was applied, with the objective of identifying the impact of the application and the
participants' perception of digital technological resources.

4 - Analysis: analysis of the diagnostic and final evaluation instruments, and other research materials, in
order to verify the results of the research application, which would be used for the finalization and

conclusion of this study.
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3. Results and Discussion

The active methodology used was Flipped Classroom. In this method, the teaching and learning process
was completely reversed to the organization of the traditional classroom. A virtual classroom was opened
at VLE - Moodle - InTecEdu (Project for the Integration of Technology in Secondary Education, from
RexLab / UFSC, made available to the public network) (Figure 2).

NS seg) teceduutsc br
R —— —
e
I n Tg c Pagina inicial Cursos Sign up Acessar

Portugués - Brasil (pt_br_old) ~

Figure 2. InTecEdu Program Homepage (at http://intecedu.ufsc.br)

Source: authors

The space was designed for students to access the content at home, as the school no longer had a computer
lab. In this VLE the student had the SDI available with all the content on the subject being studied, in this
case “water and soil”, using different materials and resources, such as: videos, animations, games,
simulations, hypertexts, presentations, in addition to individual and group activities to perform (forums,
objective and dissertative evaluation activities, activities to be developed and posted later).

The technological environment was organized in a unique layout, in which the SDI was arranged in tabs
with the contents and activities that the student should browse and access the materials.

The structure was divided into nine tabs, namely:

1 - Presentation: It is the first page that appeared to the student when he accessed the VLE (Figure 3).
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APRESENTAGCAO Orlentagbes Contextualizagéo Conteddos Feira de Clénclas Curlosidades Discussao Conclusso ENCERRAMENTO

Cursos do Ensino Fundamental

> 0 ﬁWa

-

(N |
Seja bem-vindo(a)!
Neste 3° trimestre h nos um p mais sobre o "Nosso Bem Maior, o Planeta Terra!!"

Bons estudos!!

Profas. Tais Fernandes e Susana Cunha
Figure 3. Course presentation

Source: authors

2 - Guidelines: In this tab, students had all the information and guidance on what they needed to do in the
virtual classroom (Figure 4)

APRESENTACAO  Orientagdes Contextualizagdo  Conteudos Feirade Ciéncias  Curiosidades Discussdao  Conclusao ENCERRAMENTO

ORIENTAGOES:

1. Responda o questionario "Perfil do Aluno" na ava "Orientagdes".

2. Leia 0 "Plano de Aula® e o arquivo "Primeiros Passos no Moodle" disponivel na aba "Apresentagao”
3. Atente para as orientagdes da professora quanto a utilizagao do AVA e da proposta deste trabalho.

4. Leia e assista ao video disponibilizado na aba "Contextualizagao”

5. Faga a leitura da tematica e realize as atividades na aba "Contetdos" no AVA.

6. Forme grupos para realizar as atividades propostas pela professora.

7. Realize as atividades conforme orientagdes da professora.

8. Para realizar as atividades consulte o aba "Tutoriais"

9. Apresente na Feira de Ciéncias os experimentos e as investigagbes realizadas pelo grupo.

Figure 4. Course guidelines
Source: authors

3 - Contextualization: Here the proposal was that the student should be sensitized to the theme that would

be studied, for that, animation videos, music clips and documentaries on the theme “water” were used
(Figure 5).
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APRESENTACAO Orlentagdes Contextualizagdo Contetidos Felra de Ciénclas Curiosidades Discussdo Conclusdo ENCERRAMENTO

CONTEXTUALIZACAO

Figure 5. Course contextualization

Source: authors

4 - Contents: the tab was divided into six sub-tabs (Figure 6) - Water, Soil, Pollution, Recycling, Site Tips
and Tutorials, to better organize the materials to be studied. The contents were made available during the
application of the research, that is, one tab per week, so that they could access the materials, study, carry
out the activities and later, in the classroom, discuss the subject studied. The "Website Tips" and "Tutoriais"

tabs were designed to support the development of the activities proposed in the working groups.

APRESENTAGAO Onentacdes Contextualizagao Contetdos Feira de Ciéncias Curiosidades Discussao Conclusao ENCERRAMENTO

Sumario Agua Sole Poluicdo Reciclagem Dicas de Sites Tutonais

Sumario
1 Agua
2. Solo
3. Poluicao
4 Reciclagem
5. Dicas de sites
6 Tutonais

Figure 6. Course content

Source: authors

5 - Science Fair: in this tab, twelve working groups were created (Figure 7), where each group was
challenged to answer an investigative question, to present in a future “Science Fair”, which was up to the
students to plan and organize the event. In addition, the idea was for them to produce some material (PPT,

video, model, etc.) explaining the investigations and the results found.
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APRESENTAGAO Orientactes Contextualizacdo Contetidos Feira de Ciéncias Curiosidades Discusséo Concluséo ENCERRAMENTO

Sumario  Grupo1  Grupo2  Grupo3  Grupo4  Grupo5  Grupo6  Grupo7  Grupo8  Grupo®  Grupo10  Grupo i1 Grupo 12

'@,

e

INVESTIGACOES

« Grupo 1 - Vocé sabia que na nossa regiso (Litoral Norte RS) tem muitos rios  lagoas? Vamos conhecer?

« Grupo 2 - A press&o da 4gua aumenta com a profundidade?

« Grupo 3 - A press&o do vapor pode ser usada como fonte de energia?

« Grupo 4 - A agua se expande quando se congela?

« Grupo 5 - A 4gua se mistura com outros liquidos?

« Grupo 6 - Vocé sabia que a agua produz energia? Mas como isso acontece?

« Grupo 7 - A 4gua sofre um processo de tratamento para se tornar potavel. Vocé sabe como funciona?

« Grupo 8 - Qual o papel da 4gua no corpo humano?

« Grupo 9 - Vocé sabia que ns consumimos muito 4gua sem perceber? Sim... a 4gua € utilizada também nos processos industriais
« Grupo 10 - Analisando o que estudamos, pesquise o quanto a turma consome de agua por més?

« Grupo 11 - Vocé acha que alguns residuos solidos poderiam ser reaproveitados? Entéo, como devem ser descarta-los?
« Grupo 12 - Organizagéo da Feira de Ciéncias.

Figure 7. Science Fair tab

Source: authors

6 - Curiosities: In the "Curiosities" tab, animated videos were made available with curiosities that were

related to the theme worked on. Figure 8 shows some of the videos available in the curiosity step.

DE ONDE VEM?

Figure 8. Curiosities - Examples

Source: authors

7 - Discussion: the purpose of this tab was to establish the debate, through a forum for discussions on the

topic, as well as to provide opportunities for the interaction of students and teachers (Figure 9).

APRESENTAGAO  Orientagdes  Contextualizacac ConteGdos  Feira de Ciéncias riosidades  Discuss3o  Co

1530 ENCERRAMENTO

Prezado(a)s aluno(a)s

Vocés devem participar do Forum e discutir o assunto com seus co

egas até o dia 28/10/18. pois vale nota para o conteudo de ciéncias do 3° trimestre
Como posso contribuir para nao desperdi¢ar agua na minha casa!

Figure 9. Course discussion

Source: authors
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8 - Conclusion: to conclude the studies, discursive evaluative activities on what students learned in relation

to the topic were proposed in this tab (Figure 10).

APRESENTAGAO  Orientagbes Contexuslizacio Caontedoos Feira de Ciéncias Curigsidaces Discussén Caonclusho ENCERRAMENTO

CONCLUSAO

Atividades Avaliativas

Prezado(a)s aluno(a)s

As atividades AVALIATIVAS devem ser realizadas até o dia 28/10/18, pois valem nota para o contelido de ciéncias do 3° trimestre
As atividades sao individuais, mas podem consultar os contedidos disponiveis na aba "Contedidos"

As atividades objetivas tm duas chances, ou seja, se néo atingir uma nota boa na primeira tentativa, poders realizar novamente a avaliagdo

Bons estudaos!!!
&/ O que aprendi sobre a 4gua, o solo, a poluicéo e a reciclagem!
/| Atividade Avaliativa sobre Agua e Reciclagem

/| Atividade Avaliativa sobre Solo

-« Discussa0 EMCERRAMENTO M

Figure 10. Course conclusion

Source: authors

9 - Ending: This tab ended the application of the research, with the students answering the questionnaire

about their perception of the use of VLE. (Figure 11).

APRESENTACAC  Orientagdies Contextualizagao Conteldos Feira de Ciéncias Curiosidactes Discusséo Conclusao ENCERRAMENTO

ENCERRAMENTO

Chegamos ao final!!!

Mas antes de encerrarmos, solicitamos que vocé responda a avaliagdo abaixo. Queremos saber a sua opinido
sobre essa experiéncia de estudar em um Ambiente Virtual de Aprendizagem (AVA).
0 seu retorno & muito importante para nés.

% Avaliagdo da utilizacdo do AVA

v

-4 Conclusao

Figure 11. Course ending

Source: authors
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3.1 Case Study

The case study was carried out from September 3 to November 5, 2018. During this period, students were
constantly urged to access AVEA at home, interact with materials and colleagues, take notes on their doubts,
for further discussion in class.In the classroom, it was time to discuss the topic of the week, where students
explained what they understood, exchanged ideas and cleared up their doubts. As for technological
resources for student use, five notebooks were made available (two from the researcher, one from the
teacher and two from the school), and in some meetings, thirty RexLab Tablets were used to carry out
activities, evaluations and group research, on your research topic for the Science Fair. Throughout the
application of the study, the teachers (researcher and conductor) helped students with their practical and
research activities. Regarding the technological resources used, this improvisation was necessary,

considering that at the time of the case study, the school did not have a computer laboratory.

3.1 Questionnaire

The research data were collected through questionnaires, applied at the beginning and at the end of the
research. On the first day of application, students were asked to answer the “Student Profile” questionnaire
in the “Guidelines” tab. In this questionnaire, it was possible to identify the profile of the research's target
audience. In total, 44 students participated in the research, half of whom were male and the other half were
female. Regarding the age group of students, the percentages were as follows: 55% aged 11 years, 27%
aged 10 years or less and 18% aged 12 years or over. According to the Ministry of Education of Brazil
(2009), in relation to the 5th of elementary school, the corresponding age at the beginning of the school
year, without age/year distortion), must be 10 years. Since, the questionnaire was answered in the second
semester, it is possible to argue that 81.52% are close to the correct age/year, however, around 18.18%
present distortion in age/grade.

Question 4 asked about “Which subjects do you like best?”. Relating the question to the research objectives,
the importance of the activities carried out was evident, since only 27.27% of the respondents expressed
“liking more” about the STEM subjects (in English, Science, Technology, Engineering, and Mathematics),
being 6, 82% replied that they like science and 20.45% mathematics (Figure 12).

- ~

Qual disciplina mais gosta?
34,09%
35,00%

30,00%

25,00% 20,45% 20,45%
20,00%
13,64%
15,00%
9
10,00% 6,82%
2,27% 2,27%
5,00%
0,00%
Portugués Matematica Histdria Geografia Ciéncias Educacdo Artes

Fisica

Figure 12. Most liked subjects

Source: authors
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The questions in the “Student profile” questionnaire, from 5 to 12, referred to technological issues.
Question 5 was written as follows: “Do you have a computer?”. Of the respondents, 40.91% said yes and
59.09% no. Even though less than half the class, the number of students who have a computer at home, can
be considered high, given that the school is located in a low-income community. The next question was
written as follows: “Do you have access to the internet?”. In this, 93.18% answered yes, and only 6.82%
did not.

However, when asking which "preferentially access the internet", 79.55% answered using mobile devices
and only 20.45% answered the computer, contradicting the previous answer, where 40.91% answered that
they had a computer. Regarding the “internet access location”, the percentage of 79.55% is repeated, in the
response that they access at home, 11.36% at school and 9.09% in other places.

When asked if "do you access the Internet for school activities?", 79.55% answered yes and 20.45% no.
And, when answering yes, they should answer the next question, “use the internet for”, 51.52% said “use
it to do research”, 30.30% to do work on a topic, 9.09% to do work group and 9.09% for lessons or exercises
that the teacher passes.

Question 10, “What activity do you do most when accessing the Internet?” the result showed: 63.64% to
watch videos, 18.18% to social networks, 9.09% to search for information on Google or another search
engine, 4.55% to post a video that he created, 2.27% to use online text editor and 2.27% read a book online
(Figure 13). To finalize the analysis of the items in the “Student Profile” questionnaire, the percentages of
question 9 are presented, regarding the “frequency of internet access”. Of the respondents, 77.27% stated
that they access more than once a day, 15.91% at least once a day, therefore, 93.18% connect to the internet

at least once a day, the other 6, 82% answered that they access at least once a week (Figure 13).

Qual atividade vocé mais realiza ao acessar a Internet?
Frequéncia de acesso a Internet 100,00%
90,00%
80,00%

63,64%
70,00%

1501% 4 60,00%

50,00%
40,00%

30,00% 18,18%
9,09%
20,00%

9
10,00% . 0,00% 2,27% 2,27%
s, —

Buscar Assistir videos Utilizar rede  Buscar mapas na Ler um livro  Utilizar um editor
® Mais de uma vez por dia B Pelo menos uma vez por dia B Pelo menos uma vez por semana informagdes no sociais Internet para online de documento
Google ou outro aprender coisas online (Google
buscador novas Drive, por
exemplo)

Figure 13. Activities and frequency of Internet access

Source: authors

In view of the result presented in the responses of the student's profile, the possibility of carrying out
activities using digital technologies is notorious, considering that the students, despite being of low income,
have access to the internet, are familiar with the technology and already used for school activities.

The second questionnaire, called “Assessment of the use of AVEA”, was applied at the end of the research
and was answered by 42 students, representing 95.45% of the total enrolled in the science discipline. The
questionnaire covered 18 questions built according to the model of an additional 5-point Likert scale, in

order to understand what students think about the use of digital resources in classes. The questions that
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accompany the items of the answers were evaluated with weights from 1 to 5. The students expressed their
degree of agreement or rejection, through a scale that had five numerical values, with defined scores.
Possible responses and scores were as follows: Totally Agree (CT) = 5, Partially Agree (CP) = 4, No
Opinion (SO) = 3, Partially Disagree (DP) = 2 and Totally Disagree (DT) = 1 (Chart 1).

For analysis purposes, the answers to the 18 questions in the questionnaire were divided into the following
domains:

1. Usability: referred to the ease of use of digital resources and if there were no problems to perform the
desired actions;

2. Perception of Learning: sought to indicate whether the student, through the resources made available,
realized if his learning improved and the acquired skills were valuable for learning;

3. Satisfaction: sought to understand the motivation for using resources and for studies;

4. Usefulness: whether it was useful and whether the tools used provided new forms and opportunities for
learning.

For the purpose of validating the questionnaire, the total consistency coefficient of Cronbach's alpha was
superimposed on all of its questions. The Cronbach's alpha coefficient calculated for the applied
questionnaire, in its total (18 items), was 0.8905. The Standard Deviation for the average of the eighteen
items was 0.345 and the Coefficient of Variation was 8.08%. The average of the items was 4.28 points on
the Likert scale.

Figure 14 shows percentage values by domain. There is a very positive trend in relation to the position of
students for the resources used. For “Utility” the percentages were 76.79% for CP/CT and 22.62% for
DP/DT. For “Satisfaction”: 86.90% for CP/CT and 11.90% for DP/DT, “Perception of Learning”: 87.70%
for CP/CT and 11.51% for DP/DT and “Usability”: 88.10% for CP/CT and 4.46% for DP/DT.

QUESTIONARIO - DOMINIOS

Utilidade 48% 7,1% 22,6%
0,0%
L

Satisfagdo ‘W 6,7% 1,2% 25,4%

Percepcaode |
Aprendizagem |

19,0%

Usabilidade

W Discordo Totalmente Discordo em Parte Sem Opinido Concordo em Parte ¥ Concordo Totalmente

Figure 14. Results for questionnaire about the VLE
Source: authors

The Average Score (EMd) was also calculated for the answers acquired in the questionnaire, using the 5-
point Likert scale. To find out, whether attitudes were positive or negative, through the EMd, the following

conditions were imposed: values less than 3 presented adverse attitudes and greater than 3, favorable, while
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value 3 was estimated “without opinion”. The average total score, for the 18 items analyzed, was 4.28, on

the Likert scale. Figure 15 presents graphically the scores obtained, by domain.

Avaliagdo da utilizagdo do AVA

Usabilidade
5,00

4,50 - 3,96

4,40
Percepcdo de Aprendizagem

4,49
Utilidade

4,31

Satisfacdo

Figure 15. Evaluation of VLE usability

Source: authors

For Perception of Learning, six items were formulated, whose Cronbach's alpha coefficient calculated for
this domain was 0.83. The EMd obtained for the six items was 4.40, Standard Deviation of 0.14 and
Coefficient of Variation of 3.32%. Regarding the items:

1. The use of VLE improved my understanding of the theoretical concepts that were addressed in practice
=4.48.

2. Accessing the virtual teaching-learning environment (AVEA) helped to relate the concepts studied in the
classroom with my daily life = 4.48.

3. The use of resources made available in AVEA contributed to my learning = 4.38.

4. The use of VLE was an effective learning experience = 4.29;

5. The skills acquired were valuable for my learning = 4.60.

6. The way the VLE was used in the classroom contributes to problem solving = 4.19.

The percentage of 87.70% for CP + CT stands out positively. Manifesting a very positive attitude on the
part of the students, in relation to the perception of learning.

For Perception of Satisfaction, six items were formulated, whose Cronbach's alpha coefficient calculated
for this domain was 0.77. The EMd obtained for the six items was 4.31, Standard Deviation 0.29 and
Coefticient of Variation 6.83%. Regarding the items:

1. The skills acquired were valuable for my learning = 4.45.

2. The use of VLE was relevant to my studies = 4.50.

3. The use of VLE increased my motivation to learn = 4.60.

4. 1 would advise my colleagues to use VLE = 4.40.

5. VLE helped to communicate with my colleagues = 3.81.

6. I would like to use VLE in other disciplines = 4.12.

The percentage of 86.90% for CP + CT stands out positively. Expressing a very positive attitude on the part
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of the students, regarding the perception of satisfaction. Because, only one item analyzed had a score below
4. Item 5 presented a percentage of 73.81% for PC and CT grouped, indicating the need to implement more
actions that encourage communication between students.

For Perception of Utility, two items were formulated, whose Cronbach's alpha coefficient calculated for
this domain was 0.19. The EMd obtained for the two items was 4.49, Standard Deviation 0.01 and
Coefficient of Variation 0.38%. Regarding the items:

1. The possibility to access the VLE at any time of the day and from anywhere is very useful to better plan
the study time = 4.50.

2. VLE can provide new ways of learning = 4.48.

The percentage for grouped CP + CT was 88.10%. Item 1 stands out, which dealt with availability for
access to the VLE, with 92.86%, for grouped CP + CT.

Over the weeks (9/3 to 10/22), in addition to the virtual activities, during the face-to-face classes, the
students researched the questions proposed in the virtual classroom (VLE), applying the knowledge in the
development of the materials for the exhibition at the Science Fair. On the day of the Science Fair
(29/10/18), all students, were committed to the organization of the event. The groups were able to explain
and present their investigations and the results obtained to the visitors (colleagues, teachers, staff from the

education and community department) of the said exhibition (Figure 16).

Figure 16. Students at the Science Fair

Source: authors

5. Conclusion

In view of the results presented in the research, it can be concluded that it is possible to use digital
technologies even in communities with few resources, considering that we are living in a time when
technologies, as well as the internet, in a way or on the other hand, they are accessible to everyone,
including student access.

The interest and motivation of the participants in investigating, researching and solving problems was
observed with the application of the research. Therefore, it was found that it is essential to instigate work
with investigative didactic sequences, in order to stimulate students to question, to raise hypotheses and to
research. With that, we stimulated the interest in the STEM disciplines, which look for the formation of
critical citizens and researchers. We clearly realized that the use of the inverted classroom methodology,

with the use of a virtual teaching and learning environment, through a planned investigative didactic
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sequence, it is possible to integrate technologies in any curricular component, including science teaching,
as the research results demonstrate.

To emphasize [9] and Prensky [12] reveal to us the importance of considering that digital natives - the Z
generation, being necessary an appropriate approach to this generation, using these resources in line with
educational interests, as they learn through digital media, after all, were born in the technological world.
They also reveal that playful learning, through an interactive world, transforms the instigating and fun
teaching and learning process. Thus, the student is more interested in studying and researching, learning to
plan and search for information, going from being just a listener and recipient of information, to the
protagonist of his teaching and learning process. Based on the statements above, it can be considered that
the research reached its objectives, meeting the interests of students, through a more interesting and
meaningful teaching and learning process, and with that, they learned the proposed contents in a different
way.

Therefore, it is concluded that, although this study faces some difficulties for its realization, considering
the problems faced with the lack of technological equipment and the precariousness with respect to the
speed of broadband (WI-FI) at the institution, we can consider that the research was successful, reaching
its objectives and leaving a technological “seed” of innovation in the school. It is worth mentioning that,
based on this experience, the teacher of science education will be able to continue to enjoy the virtual
classroom created for this research, which was made available free of charge. Still remaining, the
expectation that she will spread her experience to the other professors of the institution, encouraging them
to use digital technologies in their classes.

In time, it is worth mentioning how gratifying to end a study where the results are positive, especially for
the school community. Even more, consider a public school where resources are scarce, especially
technological ones. Therefore, the aim is to improve this investigative didactic sequence and develop new
learning objects, in order to continue providing science teachers with resources to use in their classes.
Finally, feeling challenged to encourage other teachers to use TDICs in studies that make up the school
curriculum.

With the study, it was certain that researching and applying TDICs in basic education is extremely important,
in view of the difficulty in finding studies on the theme, focused on education in the early years. In addition,
the reality shows that educational institutions, especially the public network, are still “to whom” in a
connected school. As the data obtained in the research demonstrate, students are receptive and “thirsty” for
a differentiated teaching and learning process, based on “digital technologies”, as it is the language and
daily life of this generation. Therefore, we need, in terms of teachers, to appropriate and take advantage of
the interest and ease of this generation with digital technologies, to encourage them to a more meaningful
learning. The study also demonstrated that despite all the difficulties of the school institution, it is possible
to carry out projects and interventions using digital technologies, breaking the paradigms of the traditional
school. Therefore, we must continue showing that the use of TDICs in the classroom is possible and that it
is efficient, thus, we will be contributing to a change in the teaching-learning process, of the different

curricular components.
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