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ABSTRACT 
 
Objective: This article aims to identify and promote reflections on the challenges faced by 
elementary school teachers in the use of Digital Information and Communication Technologies 
(DICT) in their teaching practices.  
 
Theoretical Framework: The research is based on the investigation of teachers' digital skills, 
based on the European DigCompEdu framework, in line with Brazilian public policy: the 
Connected Education Innovation Program.  
 
Method: To this end, an exploratory-descriptive study was conducted using a mixed approach 
with qualitative and quantitative aspects. Snowball sampling was used to locate the research 
subjects, resulting in 47 teachers from the states of Minas Gerais and São Paulo who work in 
schools covered by the Program.  
 
Results and Discussion: The data revealed that, although there have been advances in 
technological integration policies, challenges and difficulties still persist, such as inadequate 
infrastructure, unstable connections, lack of technical support, and teacher resistance to the 
use of TDICs. Gaps were also identified in relation to continuing education and insecurity 
regarding the handling of digital resources.  
 
Research Implications: Therefore, in addition to investing in infrastructure, it is essential to 
expand continuing education policies planned in a way that respects the reality of teachers, 
encouraging innovative and critical pedagogical practices aligned with contemporary demands.  
 
Originality/Value: The more effective integration of TDICs into basic education therefore 
requires integrated strategies that consider the structural, technical, human, and training 
aspects of teaching practice.  
 
Keywords: teaching competence, teachers, elementary school, technology and education, 

Sustainable Development (SDGs). 
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1 INTRODUCTION 

 

This article is an excerpt from a master's thesis entitled: "Teaching 

practice and digital competence in elementary school: the integration of Digital 

Information and Communication Technologies (DICT) in the school context from 

a CTS perspective," presenting the studies and main results of the research 

conducted. Thus, the study addresses aspects of teachers' digital competencies, 

with an emphasis on the use of Digital Information and Communication 

Technologies (DICT), in addition to briefly discussing the public policy of the 

Connected Education Innovation Program. 

We live in a society permeated by the constant circulation of information 

and multiple possibilities for interaction between people, promoted, in large 

part, by TDIC. However, the introduction of these technologies in the context 

of public education is still occurring at a slower pace. Despite this, their role in 

promoting learning is undeniable, especially in a globalized scenario, in which 

access to information is broad and diverse (Falcão, 2015). 

In the educational scenario, TDICs have promoted significant changes by 

integrating pedagogical approaches that favor more meaningful learning and 

active student participation, making the teaching and learning process more 

interactive (Trindade; Silva, 2022). However, many teachers still lack 

experience in using these technologies, which makes it essential to implement 

continuing education programs so that they can keep up to date with new digital 

tools. In addition to facilitating communication, TDICs enable research on a 

wide range of topics and access to information, expanding opportunities for 

learning and knowledge exchange. 

However, teachers face several obstacles, especially with regard to 

adapting to social changes, including changes in legislation, which require 

teachers to improve their digital skills. According to Pamplona (2021), digital 

skills go beyond simply learning technological skills. They also involve acquiring 

knowledge, values, behaviors, norms, and ethics in the use of digital tools, with 

the aim of exploiting their full potential. 

In this sense, it is essential that there are public policies that guarantee 

educational institutions the necessary infrastructure and access to TDIC, in 
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addition to supporting teachers in improving their digital skills. This can be 

achieved through continuous training and capacity building, which favor the 

critical and responsible use of digital educational tools. 

In Brazil, the 2014 National Education Plan (PNE) stands out as a 

milestone in educational legislation focused on the use of digital technologies. 

Structured around goals and strategies to be achieved over ten years, the PNE 

aims to promote changes in the education sector (Silva; Casagrande, 2020). 

Goal 7, for example, seeks to improve the quality of basic education and school 

performance, with a focus on implementing quality connectivity in public 

schools. The goal also includes the selection and certification of technologies 

for early childhood, elementary, and secondary education, aiming to improve 

teaching and pedagogical methodologies (Brazil, 2014). In addition, the PNE 

emphasizes the continuing education of teachers and the availability of digital 

resources, which led to the creation of the Connected Education Innovation 

Program, regulated by Decree No. 9,204 of 2017 (Brazil, 2017). 

In 2021, Law No. 14,180 established the Connected Education Innovation 

Policy (PIEC), with the objective of universalizing access to high-speed internet 

and promoting the use of digital technologies in basic education, favoring the 

teaching and learning process ( , 2021). Through this program, financial 

resources are provided to public basic education schools to enable access to 

and use of TDICs in the educational context. In order for these resources to be 

transferred, educational institutions must meet certain criteria defined by law, 

with the aim of ensuring the contracting of internet access services, the 

implementation of infrastructure to distribute the internet signal in schools, 

and the acquisition of electronic devices (Brazil, 2019). 

In the context of teachers' digital skills, the European Digital Competence 

Framework for Educators (DigCompEdu), published in 2017, which addresses the 

improvement of skills among teachers in Europe, is noteworthy. Its purpose is 

to support efforts at the national, regional, and local levels to enhance 

teachers' digital competence. To this end, a common reference framework was 

developed (Pamplona, 2021), which we believe is relevant to apply to the 

Brazilian context. 
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Based on the above, it is clear that teachers seeking to improve their 

digital skills must be aware of the various educational spaces where teaching 

takes place, promoting the active participation of students and encouraging 

them to seek solutions to problems both inside and outside the school 

environment. In this way, a digitally competent teacher is able to enrich their 

pedagogical practices, facilitating the development of learning related to the 

use of TDIC (Lucas; Moreira, 2018). 

This article presents the results of questionnaires administered to 

teachers in the states of Minas Gerais and São Paulo who work in schools 

benefiting from the Connected Education Innovation Program. A total of 47 

elementary school teachers responded to the questionnaire. Among these 

participants, the responses of those who pointed out the main challenges for 

the use of TDIC in the school context stand out. Although they are part of a 

globalized reality, with multiple means of communication and public policies 

that encourage the use of TDIC, teachers still face several difficulties in 

effectively incorporating them into their teaching methodologies. Given this, 

this study aims to identify and promote reflections on the challenges faced by 

elementary school teachers in the use of TDIC in their pedagogical practices. 

To this end, the article begins with an introduction that addresses general 

aspects of the theme, followed by a brief contextualization of DigCompEdu and 

the Connected Education Innovation Program, the methodological approach 

applied, and, finally, the main challenges reported by teachers, who, amid the 

intensification of the use of digital resources in society, still face obstacles to 

incorporating them into their teaching contexts. 

 

2 TEACHING DIGITAL COMPETENCE: DIGCOMPEDU AND POLICIES TO SUPPORT 

TECHNOLOGICAL INTEGRATION 

 

DigCompEdu was published in 2017 by the European Commission's Joint 

Research Centre (JRC), entitled European Framework for the Digital 

Competence of Educators: DigCompEdu, translated into Portuguese by 

Margarida Lucas and António Moreira. The document is the result of extensive 

collaborative work between the JRC and experts in the field, involving 
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literature review, theoretical analysis, and the systematization of various 

instruments focused on digital competences in the contemporary educational 

context. Its main purpose was to define a common framework for identifying 

the main dimensions and components of teachers' digital competences. In 

summary, the framework brings together and organizes existing tools and 

concepts on the development of digital competence in teachers in the 

educational field (Lucas; Moreira, 2018). 

DigCompEdu offers relevant support for the formulation of educational 

policies in different contexts and levels of education. As it is an already 

structured reference, it can be adapted to local specificities, respecting the 

realities and needs of each educational system. Its central proposal is to enable 

the identification and description of the digital competences of both teachers 

and learners3 . model is intended for educators at all levels, aiming to support 

self-assessment and improvement of teaching digital competence, providing 

practical guidance on the pedagogical use of digital technologies with a focus 

on innovation and improvement of the educational process (Lucas; Moreira, 

2018). 

The digital competencies attributed to educators and learners are 

organized into three broad categories: "educators' professional competencies," 

"educators' pedagogical competencies," and "learners' competencies." These 

categories are divided into six distinct areas, totaling 22 competencies. The 

first area refers to professional engagement, which involves the use of digital 

technologies for communication, collaboration, and continuous development. 

The second addresses the use of digital resources, including the selection, 

production, and sharing of these materials. The third area focuses on the 

management and application of TDIC in the teaching and learning process. The 

fourth is focused on the integration of digital technologies into assessment 

processes. The fifth area deals with the use of TDIC to promote student 

inclusion and engagement. Finally, the sixth area focuses on developing 

students' digital competence, encouraging the creative, critical, and 

responsible use of technologies (Lucas; Moreira, 2018). 

                                                           
3Within the scope of DigCompEdu, the term "learner" refers broadly to any individual involved 
in knowledge acquisition processes, whether in formal, non-formal, or informal learning 
contexts (Lucas; Moreira, 2018). The authors use the term in this case to refer to students. 
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In addition to the competency framework presented by DigCompEdu, 

there is a complementary self-assessment tool called "Selfie for Teachers." 

Through it, teachers can answer questionnaires that generate a diagnosis based 

on progression levels from A1 (beginner) to C2 (advanced), inspired by the 

Common European Framework of Reference for Languages (CEFR). This system 

seeks to guide teachers in identifying their digital skills and areas that need 

improvement. For each DigCompEdu competency—such as professional 

engagement, digital resources, teaching and learning, assessment, learner 

empowerment, and promoting learners’ digital competence—there is a specific 

progression. The goal is not to classify or measure performance, but to 

encourage reflection and support the continuous development of pedagogical 

practices using TDIC (Lucas; Moreira, 2018). 

The adoption of DigCompEdu allows for a more comprehensive and 

organized understanding of teachers' digital competences, as it contemplates 

multiple dimensions of pedagogical practices with technology, such as 

leadership, assessment, and professional collaboration. More than a reference, 

the model functions as a self-assessment tool, enabling teachers to reflect on 

aspects such as their professional engagement, the use of digital resources, 

assessment strategies, and the impact on the teaching and learning process 

(Gilioli; Melo; Dias-Trindade, 2019). With a flexible structure that can be 

adapted to different educational contexts, DigCompEdu stands out for covering 

a wide range of digital skills. Its progression proposal offers a structured path 

for improving pedagogical practices, promoting a more conscious and effective 

integration of digital technologies in the educational environment (Cunha-Melo, 

2015). 

The participants in this research were teachers from schools that have 

already received resources from the Connected Education Innovation Program. 

This program offers several initiatives aimed at integrating technology into 

basic education schools. Among its actions are technical support to institutions 

to create diagnostics and pedagogical innovation plans, as well as financial and 

technical assistance for contracting internet services, implementing 

infrastructure for signal distribution in schools, and acquiring electronic 

equipment and digital educational materials (Brazil, 2017). 
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In addition, the program promotes continuing education for teachers in 

the use of technologies in teaching, trains coordinators to implement the policy, 

and provides guidance on contracting internet services and the necessary 

infrastructure in schools. It also offers free digital teaching resources on online 

platforms and supports the development of digital teaching resources, with an 

emphasis on making open access materials available (Brazil, 2017). 

Considering the above, it is important to note that this research used the 

areas and competencies of DigCompEdu, as well as elements of the Selfie for 

Teachers instrument to develop the questionnaire. However, the questionnaire 

was adapted to the Brazilian context, prioritizing clear and objective language, 

with less repetition and focusing on optimizing response time. The goal was to 

increase teacher participation, making the application more accessible and 

appropriate to the reality of national public schools. Thus, research participants 

were selected from schools that had already received resources from the 

Connected Education Innovation Program, since this program aims to provide 

resources to schools that adhere to internet connectivity and the acquisition of 

electronic devices. It is believed that these schools have some structure in place 

for the use of TDIC and the improvement of teachers' digital skills. 

 

3 METHODOLOGICAL PROCEDURES 

 

To achieve the objective proposed in this study, exploratory-descriptive 

research was conducted. This type of research aims to identify, organize, and 

systematically present the aspects that make up the object of investigation. 

Exploratory research, in particular, seeks to broaden understanding of a given 

topic, assisting in the definition of data collection instruments, as well as in the 

management of time and available resources. In addition, this approach is 

useful for assessing the relevance and feasibility of the topic studied, and can 

provide a basis for more in-depth descriptive research (Sampaio, 2022). 

According to Sampaio (2022), the main purpose of descriptive research 

is to represent and detail a specific reality, considering aspects such as 

sociodemographic profile, quantitative data, issues identified in the field, and 

other contextual variables. This approach makes it possible to observe and 
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analyze relationships between the elements studied, allowing for both 

qualitative and quantitative methods. In many cases, such as in this study, it is 

used to complement exploratory research, offering greater insight into the 

topic based on the description of data such as the age group, gender, and 

educational level of the participants. 

This study adopted a mixed methodological approach, integrating 

quantitative and qualitative procedures. According to Gatti (2004), methods 

based on numerical data are useful for analyzing certain educational 

phenomena and can reveal relevant patterns. However, when combined with 

information obtained through qualitative analysis, they become even more 

effective in broadening the understanding of the problem studied and pointing 

to possible solutions. For Ludwing (2014), qualitative research seeks to 

interpret the meanings attributed by subjects to the events they experience, 

which, in this study, is related to teachers' perceptions of their digital skills and 

the effects of these skills on their teaching practices. Thus, the combined use 

of data obtained through questionnaires with open and closed questions allows 

for a better analysis of the topic under investigation (Dal-Farra; Lopes, 2014). 

The questionnaire used in this research was developed based on the areas 

of DigCompEdu and elements of the “Selfie for Teachers” instrument, covering 

aspects such as the digital resources used in teaching practices. To define the 

participants, the chain sampling technique, also known as “snowball sampling,” 

widely used in qualitative and social studies, was adopted. This non-

probabilistic approach is based on successive referrals, in which each 

respondent suggests other possible participants, allowing subjects with the 

desired profile to be reached (Vinuto, 2014; Albuquerque, 2009). The process 

began with the identification of key people in the educational context—called 

seeds—who, based on their contact networks, helped expand the sample 

(Vinuto, 2014). This strategy enabled access to teachers with experience in the 

use of TDIC, according to the research criteria. 

To ensure the ethical aspects involved in this investigation, a Free and 

Informed Consent Form (FICF) was prepared for the participating teachers. The 

document was submitted for review by the Research Ethics Committee (CEP) of 

the Federal University of São Carlos (UFSCar) through the Brazil Platform and 
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was duly approved in accordance with the guidelines of Resolution 510/2016 - 

Norms applicable to research in the Humanities and Social Sciences, which 

regulates research involving human beings in the field of humanities and social 

sciences. The approval of the TCLE ensures that all participants have full 

knowledge of the objectives, procedures, and possible outcomes of the study, 

in addition to guaranteeing the right to refuse or withdraw at any time, without 

prejudice. It should also be noted that all data collected were treated with 

strict confidentiality ( ), ensuring the anonymity and confidentiality of the 

information provided, in accordance with the ethical principles of scientific 

research. 

 

4 RESULTS AND DISCUSSIONS 

 

The teachers participating in this study work in elementary schools 

located in the states of Minas Gerais and São Paulo, both of which have already 

received funding from the Connected Education Innovation Program. A total of 

47 questionnaires were returned in accordance with the research criteria, i.e., 

only responses from elementary school teachers were considered. Among the 

respondents, 13 teachers reported only the class or subject, without identifying 

both. Of the others, 24 work in the early years of elementary school (1st to 5th 

grade); among them, there is one teacher who teaches all subjects (Portuguese 

language, mathematics, science, geography, history, arts, religious education), 

including physical education. In addition, two teachers teach English, 

comprising a teaching staff focused on the integral development of students at 

this stage. 

With regard to teachers working in the final years of elementary school 

(6th to 9th grade), six identified the subjects and classes they teach: 

mathematics (four), geography (one), and arts (one). Also noteworthy is the 

presence of a teacher responsible for the reading room, who serves both the 

early and late years of elementary school, with the aim of fostering reading 

habits among students throughout this stage of basic education. There is also a 

physical education teacher who teaches both stages of elementary school. 
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Of the total number of respondents, 25 are between 26 and 39 years old, 

21 are between 40 and 59 years old, and only one is between 18 and 25 years 

old. In terms of gender, 38 identify as female and nine as male. In terms of 

geographic distribution, 23 teachers work in the state of Minas Gerais and 24 in 

the state of São Paulo. As for the location of the schools, four teachers work in 

rural areas, while 43 teach in urban schools. In terms of the education network, 

17 teachers work in municipal schools, 28 in state schools, and two teach 

simultaneously in both networks (state and municipal). The length of time spent 

teaching varies greatly among participants, as shown in Graph 1. 

 

Graph 1 

Representation of teachers' length of service. 

 
Source: Research data. 

 

The largest percentage of teachers participating in the survey have 

between 1 and 5 years of experience, corresponding to 29.8% of the total. This 

data indicates a significant presence of professionals at the beginning of their 

careers. Next are two groups with equal percentages of 17%: teachers with 6 to 

10 years and 11 to 15 years of experience, representing an intermediate stage 

in their professional careers. The group with 21 to 25 years of teaching 

experience corresponds to 12.8%, followed by 10.6% of teachers with 16 to 20 

years of experience. Finally, there is a smaller percentage of 6.4% among 

teachers with less than one year of experience and those with 26 to 30 years of 

experience, making the extremes of the teaching career the least 

representative in the group investigated. In addition to length of service, the 
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frequency with which teachers use digital devices in the classroom was also 

investigated. 

 

Graph 2 

Frequency of use of digital devices in the classroom. 

Source: Research data. 

 

Based on the data in Graph 2, it can be observed that the technological 

resources most frequently used by teachers are computers (desktops and 

notebooks), mentioned by 27 participants, followed by smart TVs with internet 

access, used by 23 teachers. These two devices represent the main 

technological means employed in the school context by the teachers in the 

sample. With regard to non-use, the most significant data refer to digital 

readers, such as Kindle, with 27 responses indicating disuse, and tablets, with 

22 teachers reporting that they do not use them in their teaching practices. In 

the "others" option, some teachers marked "I don't use," one of the reports 

exemplifying this reality by stating: "There are no digital tools such as Smart 

TVs and others available. School activities are carried out using more traditional 

resources, such as blackboards, chalk, and paper." In addition, the use of data 

projectors and digital whiteboards were cited as complementary resources, 

indicating that some schools are seeking alternatives to integrate technology 

into teaching. Graph 3 shows in more detail the reasons why some teachers do 

not use TDIC in their educational institutions. 
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Graph 3 

Factors influencing the absence of TDIC in the classroom. 

 
Source: Survey data. 

 

Of the total number of survey participants, 17 teachers pointed out the 

factors that hinder the use of Digital Information and Communication 

Technologies (TDIC), with the possibility of selecting more than one alternative. 

The most common alternative was: "The school has infrastructure and 

equipment, but the internet connection is not stable," indicated by nine 

teachers. Next, seven teachers indicated: "The school where I teach does not 

have the infrastructure and equipment to use digital resources." Other less 

frequently chosen responses included: “I prefer to teach without using DICT” 

(one teacher); “I believe that I do not yet have the necessary skills to use DICT 

effectively” (one teacher); and “I am unsure about the reliability of DICT for 

educational work” (one teacher). In addition to the alternatives offered, one 

teacher selected the option “Other reasons” and described the following 

situation: “When I need to use the computers, they don’t turn on; when they 

do turn on, they don’t work properly or connect to the internet. The same is 

true for TVs and projectors.” 

Despite advances in public policies aimed at integrating digital 

technologies into Brazilian education, the survey data reveal that challenges 

remain for their effective use in teaching practices. Even with initiatives such 

as the Connected Education Innovation Program, many teachers face structural 
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and technological limitations, such as the lack of adequate equipment or 

unstable internet connections, as well as barriers related t , such as insecurity 

in the use of technologies and a lack of specific skills. These factors 

demonstrate that the mere existence of policies does not, in itself, guarantee 

the qualified integration of TDICs into everyday school life, requiring 

investment in infrastructure, teacher training, and ongoing pedagogical 

support. 

Regarding other challenges reported by teachers, the last question on 

the questionnaire allowed participants to add free comments if they wished to 

mention aspects not covered in the previous questions. Among the comments, 

one teacher highlighted the structural limitations in the use of TDIC, stating: "I 

use digital technologies in class for films and/or explanatory videos on a topic 

covered in class. The school's resources are limited, and the internet is 

sometimes insufficient for the demands." Another teacher emphasized the lack 

of specialized professionals for technical support in schools, which compromises 

the efficient use of technological devices. According to his report: "Schools do 

not have an employee with specific training to act as a supervisor in the 

computer room. There should be someone trained in the field to assist with 

handling the equipment and anything else related to IT.” These reports show 

that, in addition to infrastructure and teacher training, the presence of 

technical support teams is also a determining factor for the effective 

implementation of TDIC in the school environment. 

One comment that stands out among the challenges faced by teachers 

highlights the resistance to the use of digital technologies in the classroom, 

often motivated by a generational gap and the permanence in pedagogical 

comfort zones: "[...] what worries me most are teachers who do not use or even 

try to use these resources in the classroom. The generational gap and, above 

all, convenience are factors that hinder the implementation of these 

technologies [...]". This position highlights a critical reflection on challenges 

that go beyond inadequate infrastructure, unstable internet connection, 

equipment shortages, or lack of training. The teacher highlights a subjective 

but relevant factor: the resistance of some teachers to incorporate TDIC into 

their practices, even with the resources available. Such resistance may be 
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associated with technological insecurity or accommodation in the face of the 

changes required. 

In this context, innovation in teaching requires not only the availability 

of technological resources, but also the provision of training environments that 

value experimentation, welcome teachers' insecurity in the face of the new, 

and encourage pedagogical practices aligned with the demands of 

contemporary society. Thus, the importance of offering free, high-quality 

continuing education promoted by educational networks is reinforced. These 

training courses should be planned in such a way as not to overload teachers, 

but rather to support them in adopting new methodologies and in the effective 

pedagogical use of digital technologies. 

 

5 FINAL CONSIDERATIONS 

 

The data analyzed in this study show that, although there are national 

public policies aimed at integrating TDICs into basic education, such as the 

Connected Education Innovation Program, significant obstacles still exist that 

compromise their effective implementation in schools, as highlighted by the 

teachers participating in this study. 

Structural limitations, such as the lack of adequate equipment and 

unstable internet connections, continue to be recurring barriers, especially in 

certain regions or institutions with less technical support. In addition, the 

absence of specialized professionals to provide support in the use of digital 

resources in schools was also highlighted as a factor, evidencing difficulties for 

teachers in handling the devices. 

At the same time, subjective aspects, such as insecurity regarding the 

use of TDIC and resistance on the part of some teachers—often associated with 

complacency or lack of institutional incentive—also pose significant challenges. 

Such approaches reveal that simply making resources available is not enough, 

and that it is necessary to promote change and adaptation in the school 

environment in order to introduce TDIC. 

Thus, it is important that public policies be broader and more integrated, 

considering not only technological infrastructure but also the value of 
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continuing education and pedagogical support. Training should be offered that 

respects the reality and workload of teachers and is focused on pedagogical 

practice, in addition to promoting actions so that TDIC are used in a critical, 

responsible, and creative manner. These points can contribute to the 

meaningful incorporation of TDIC into the teaching and learning process. 
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