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Preface 

 
 
INTED2022 Conference Proceedings contain selected and revised papers from the 16th 
International Technology, Education and Development Conference. 
INTED2022 was held virtually on March 7th and 8th 2022. After 14 years as an "in-person" 
conference, the 2021 and 2022 editions were held on-line due to the COVID-19 restrictions.  
Every year, INTED brings together lecturers and researchers from universities and educational 
institutions from all over the world. This edition counted with 1264 participants from more than 
75 different countries, ensuring a geographic diversity and a multicultural environment. 
The main objective of INTED2022 was to offer a meeting point for educational experts to share 
and discuss their experiences and projects on education, learning and teaching technologies and 
educational Innovations. The conference program also provided different networking activities 
where participants could interact with other delegates and share their perspectives on education. 
In addition to the Technical Program, different plenary sessions with speeches, workshops and 
discussion panels were delivered by world-leading keynote speakers (keynote speeches available 
at IATED Talks, https://iated.org/talks/). 
The scope of INTED2022 included the following topics: Digital & Distance Learning, Digital 
Transformation of Education, Innovative Educational Technologies, Inclusion and 
Multiculturality, Active and Student-Centered Learning, Assessment, Mentoring & Student 
Support, Educational Stages and Life-Long Learning, Quality & Impact of Education, Teacher 
Training and Educational. Management, STEM Education, Discipline-Oriented Sessions, 
Language Learning and Teaching, Innovative Educational Technologies. 
The INTED2022 International Program Committee is composed of lecturers and researchers from 
all over the world. A meticulous job in selecting papers for publication was conducted. We wish 
to thank the program committee members who conducted a blind peer review process to 
guarantee the quality of the contributions and presentations. The following points were 
evaluated: information content, general structure, clarity, relevance, originality, relation to the 
conference topics and disciplines. The language of the publication was exclusively English. 
Moreover, INTED2022 aims to publish conference proceedings that contain original research 
articles of high-quality meeting the expected ethical standards. Authors publishing in INTED2022 
signed the IATED copyright transfer form. IATED guarantees the high technical and professional 
quality of the publications, and that good practice and ethical standards are maintained. More 
information about the publication ethics is available at: https://iated.org/publication_ethics 
Finally, we wish to extend our most sincere thanks to all members and delegates who contributed 
to these INTED2022 Proceedings. We hope that readers will find this volume inspiring and look 
forward to the continuation of the INTED series in the coming years.  

 
Luis Gómez Chova 

Agustín López Martínez 
Ignacio Candel Torres 
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Mª Jesús Suesta, International Academy of Technology, Education and Development, Spain 
Javi Doménech, MSX International Techservices, Spain 
Miguel Peiró, Progresa Vocational Training Center, Spain 
 
Publication Chairs 
Chelo González, Polytechnic University of Valencia, Spain 
Joanna Lees, CEU Cardinal Herrera University, Spain 
 
Publicity Chairs 
Eladio Duque, International Academy of Technology, Education and Development, Spain 
Juanan Herrero, Graphimage Graffor, Spain 
 
Workshops Chair 
Wendy Gorton, EdTechTeam, United States 
 
Web Masters 
Jose Luis Bernat, International Academy of Technology, Education and Development, Spain 
Javier Martí, IVIRMA Global IT, Spain 
 
 
International Program Committee 
Adam Smith, Future University Hakodate, Japan 
Alan Carlson, University of Gothenburg, Sweden 
Alessia Bevilacqua, University of Verona, Italy 
Allison Spring, Outside the Lens: Photography & Digital Media Learning Lab, United States 
Ana Dias Daniel, University of Aveiro, Portugal 
Ana Paula Lopes, Polytechnic Institute of Oporto, Portugal 
Anna Dillon, Zayed University, United Arab Emirates 
Antonio Coelho, FEUP / INESC TEC, Portugal 
Asako Ohno, Osaka Sangyo University, Japan 
Denise Prescott, University of Liverpool, United Kingdom 
Dina Nader, The American University in Dubai, United Arab Emirates 
Elena Baguzina, Moscow State Institute of International Relations, Russian Federation 
Elena Grunt, Ural Federal University, Russian Federation 
Emanuel Tundrea, Emanuel University of Oradea, Romania 



INTED2022                  16th International Technology, Education and Development Conference 

 
 

vi 

Eva Ponick, Hamm-Lippstadt University of Applied Sciences, Germany 
Farhad Eftekhari, TechClass Ltd., Finland 
Filomena Soares, Polytechnic of Porto, Portugal 
Guilherme Penello Temporão, PUC-Rio, Brazil 
Ilias Batzogiannis, Platon School of Katerini, Greece 
John Gordon, University of East Anglia, United Kingdom 
Kadiri Abdul-Karim, MottMcDonald Limited, Ghana 
Kalaimagal Ramakrishnan, Norttingham University, Malaysia 
Karl Jordell, University of Oslo, Norway 
Kimberly Hoggatt Krumwiede, University of Texas, United States 
Külli Kori, Tallinn University, Estonia 
Loreta Juškaite, Riga Technical University, Latvia 
Luís Torres Moreira, Colégio Casa Mãe, Portugal 
Lukasz Wiechetek, Maria Curie-Sklodowska University, Poland 
Marcelo Gaspar, Instituto Politécnico de Leiria, Portugal 
Mária Bakó, University of Debrecen, Hungary 
Maria Cutajar, University of Malta, Malta 
Marian Zajko, Slovak University of Technology in Bratislava, Slovakia 
Martina Koenig, FH JOANNEUM GmbH - University of Applied Sciences, Austria 
Mary Dempsey, National University of Ireland Galway, Ireland 
Matteo Bozzi, Politenico di Milano, Italy 
Michael Collins, Technological University Dublin, Ireland 
Michela Tramonti, European Training and Association for Cooperation Key to business, Italy 
Mohd Hassan Abdullah, Universiti Pendidikan Sultan Idris, Malaysia 
Monika Banaś, Jagiellonian University in Krakow, Poland 
Peter Haber, Salzburg University of Applied Sciences, Austria 
Petr Beremlijski, VŠB - Technical University of Ostrava, Czech Republic 
Petra Vondráková, VSB-Technical University of Ostrava, Czech Republic 
Remigijus Bubnys, Šiauliai University, Lithuania 
Rob Branch, University of Georgia, United States 
Saime Matsu, Defense Language Institute, United States 
Sarah Hord, Roanoke College, United States 
Sarah Lukas, University of Education Weingarten, Germany 
Stefania Cassar, Hult International Business School, United Kingdom 
Susanna Bertelli, Istituto Nazionale di Fisica Nucleare, Italy 
Tânia Carraquico, ISEC Lisboa - Instituto Superior de Educação e Ciências, Portugal 
Tessai Hayama, Nagaoka University of Technology, Japan 
Tracy Hoot, Thompson Rivers University, Canada 
Ursula Jahn, Saskatchewan Polytechnic, Canada 
Victor Fester, University of Waikato, New Zealand 
Wan Sin Lim, University of Massachusetts Boston, United States 
Yulia Piller, University of Texas Southwestern Medical Center, United States 

  



INTED2022                  16th International Technology, Education and Development Conference 

 
 

xiii 

 
Conference Tracks & Sessions 

 
 
The INTED2022 conference program is available online at https://iated.org/inted2022 

DIGITAL & DISTANCE LEARNING 

Distance Education in COVID-19 Times 
MOOCs & Open Educational Resources 
Blended & Mobile Learning 
e-Learning Experiences 
Learning Management Systems & Virtual Learning Environments 
Students & Teachers Wellbeing in COVID-19 Times 

DIGITAL TRANSFORMATION OF EDUCATION 

Data Science & AI in Education 
Learning Analytics 
Digital Technologies and Resources for Learning under Lockdown 
21st Century Skills 
Educational Programming & Robotics 
Digital Transformation 

INNOVATIVE EDUCATIONAL TECHNOLOGIES 

Virtual & Augmented Reality 
Videos and Social Media in Education 
Technology Enhanced Learning 
Chatbots & Robots 
Digitalization and Challenges of Libraries 

INCLUSION & MULTICULTURALITY 

Special Educational Needs 
Inclusive Education 
Multicultural Education 
Diversity Issues 

ACTIVE & STUDENT-CENTERED LEARNING 

Gamification & Game-based Learning 
Problem & Project-Based Learning 
Pedagogical Innovations 
Soft Skills Development 

ASSESSMENT, MENTORING & STUDENT SUPPORT 

Assessment & Evaluation 
Rethinking Assessment in COVID-19 Times 
Mentoring & Tutoring 
Student Support & Motivation 

  



INTED2022                  16th International Technology, Education and Development Conference 

 
 

xiv 

 

EDUCATIONAL STAGES & LIFE-LONG LEARNING 

From Pre-school to Secondary Education 
Vocational Training 
Higher Education & Labour Market Transition 
Transition to the Labor Market 
Developing Entrepreneurship in Education 
Life-long & Workplace Learning 

QUALITY & IMPACT OF EDUCATION 

Quality in Education 
CV Design and Post-pandemic Scenarios 
Sustainability & Environmental Awareness 
Social Impact of Education 
University-Industry Collaboration 
Globalisation & Internationalization 

TEACHER TRAINING & ED. MANAGEMENT 

ICT & Digital Skills 
Teacher Training and Support 
Professional Development of Teachers 
Educational Management 

STEM EDUCATION 

Mathematics & Statistics 
Engineering Education 
STEM Experiences 
Computer Science 

DISCIPLINE-ORIENTED SESSIONS 

Architecture & Civil Engineering 
Health Sciences Education 
Business & Tourism Education 
Music Education 
Military Education and Training 
Documentary & Archival Research 

LANGUAGE LEARNING AND TEACHING 

Foreign Languages 
New Technologies in Language Learning 
Language Learning & Translation Studies 
Intercultural & Sociocultural Competences 
 

  



INTED2022                  16th International Technology, Education and Development Conference 

 
 

xv 

 
Table of Contents 

 
 
THE CHALLENGES OF UNDERSTANDING THE EMOTIVE CONCEPTS BY STUDENTS 
OF ENGLISH 
E. Antonova, S. Khanbalaeva  

1 

HOW ETHNICITY AFFECTS THE EXPERIENCE OF STUDYING MEDICINE AT 
SWANSEA UNIVERSITY AND ITS EFFECT ON THE CHOICE TO STAY AND WORK IN 
WALES 
A. Rahim  

5 

OUTCOMES OF DIGITAL RESOURCES TO SUPPORT ACTIVE LEARNING IN 
ELECTRONIC ENGINEERING COURSES AT UNIVERSITY 
D. Valiente, F. Rodríguez-Mas, A. Peidró, A. Ruiz, J.C. Ferrer, J.L. Alonso, S. Fernández de Ávila  

6 

DATA WORKER INTERNSHIPS: A GUIDE FOR EMPLOYERS 
J. Ippolito  

14 

STATISTICAL RELATIONSHIP BETWEEN TEACHERS’ PROFESSIONAL 
PERFORMANCE AND STUDENTS’ COMFORT OF LEARNING 
O. Leus, A. Korobko, A. Maslak  

15 

UNIVERSITY WRITTEN EXAMS BEFORE AND DURING THE COVID-19 PANDEMIC 
N. Scarabottolo  

22 

PEDAGOGICAL ASPECTS OF THE IMPLEMENTATION OF ASSESSMENT 
STRATEGIES 
M. Ročane, A. Samuseviča  

27 

HOW TO TEACH THE STRATEGIC CLOCK WITH A NUMERICAL METHODOLOGY: 
MAKE IT REAL, MAKE IT HAPPEN 
J. Villagrasa, F. Sánchez, C. Donaldson  

35 

ELECTRONICS AND AUTOMATION FIELDS’ DISTANCE LEARNING 
METHODOLOGIES, PRACTICAL EXPERIENCES AND SOLUTIONS FOR HIGH 
QUALITY EDUCATION PROCESS 
V. Keseev  

45 

ORGANIZATION OF THE EDUCATIONAL ENVIRONMENT IN ORIENTING THE 
PRESCHOOL CHILD IN THE SURROUNDING WORLD 
B. Kaloferova  

54 

KEEPING STUDENTS ENGAGED THROUGH FLIPPED LECTURES AND AI-BASED 
TEAMWORK IN THE COVID ERA 
C. De Castro  

61 

PHYSICS TEACHING AND EDUCATIONAL INTERDISCIPLINARITY WITH A.V. 
USOVA REVISITED 
O. Yavoruk  

67 

PROJECT BASED LEARNING METHODOLOGY FOR SCIENCE EDUCATION AND 
SUSTAINABILITY AT UNIVERSITY LEVEL 
M. Hernández Del Barco, J. Sánchez-Martín, I. Corbacho-Cuello, F. Cañada-Cañada  

75 

ASSESSING IMPACT OF INDUSTRIAL VISITS ON ENHANCING PHARMACY 
STUDENTS’ LEARNING OF PHARMACEUTICAL MANUFACTURING & QUALITY 
CONTROL OF PARENTERALS 
H. Younes, S. Ali-Adib  

76 

VIRTUAL REALITY LEARNING DURING LOCKDOWN 
T. Filer, L. Davies  

77 

THE IMPACT OF MEDICAL RECORDS REVIEW ON IMPROVING MEDICAL QUALITY 
MEASURESER 
G. Masri, R. Hussein  

78 

THE PHYSIOLOGICAL ASSESSMENT OF SITUATION SPECIFIC ANXIETY IN 
EDUCATION 
D. Rivers  

79 

CULTURE OF INTERACTION IN DIGITAL EDUCATIONAL ENVIRONMENT: 
MONITORING ISSUES 
N. Sigacheva, M. Sigachev, M. Mefodeva, N. Samarkina  

80 

LEARNING HOMONYMS: SOME PECULIAR CASES OF USAGE AND TRANSLATION 
IN THE PROFESSIONAL TEXTS RELATED TO COSMOLOGY 
N. Sigacheva, M. Mefodeva  

86 



INTED2022                  16th International Technology, Education and Development Conference 

 
 

lxv 

MIDDLE SCHOOL PHYSICS TEACHERS’ WORKSHOP FOR INTEGRATING ROBOTICS 
ACTIVITIES IN PHYSICS CLASSES 
D. Saad, R. Rosenberg-Kima  

6646 

MEDIA COMPETENCE AND POLITICS: A SYSTEMATIC REVIEW OF SCIENTIFIC 
LITERATURE IN WEB OF SCIENCE 
L. Cervera Quesquen, V.O. Vite León  

6652 

TEACHERS’ CONCERNS ABOUT FIBER – A FLIPPED PEDAGOGY FOR SOCIAL 
HUMANITIES EDUCATION 
M. Jong  

6658 

HOW TO PROMOTE GIFTEDNESS WITH KAMISCIENCE: A CREATIVITY 
ENHANCING, CONSTRUCTIVE METHOD FOR LEARNERS AT ELEMENTARY, 
PRIMARY AND SECONDARY LEVELS 
S. Pustak  

6664 

SELF-PERCEPTION OF DIGITAL COMPETENCE OF TEACHERS IN BASIC AND 
SECONDARY EDUCATION IN CAPE VERDE 
A.C. Loureiro, M. Meirinhos, I. Tavares Martins de Pina  

6673 

ONLINE TECHNOLOGIES TO SUPPORT LEARNING INDIVIDUALIZATION AND 
REDUCTION OF COMPETENCIES GAPS 
V. Larionova, N. Goncharova, L. Daineko, K. Brown  

6681 

NON-SUBSTANCE ADDICTIONS AS A MODERN PROBLEM OF PRIMARY AND 
SECONDARY SCHOOL LEARNERS 
M. Podhorová, R. Horváth  

6690 

IMPROVING ACCEPTABILITY USER EXPERIENCE IN TELEMEDICINE: A PRODUCT 
DESIGN MASTER STUDENTS EXPERIENCE 
M.E. Romero, M. Frausin, G. Borga  

6701 

APPS IN PHYSICS COURSES: THE PERCEPTION OF STUDENTS 
J.J. Suñol, M. Moreno, J. Tarrés  

6709 

THE INFORMATICS LAW IN THE AMAZON: A BRIEF REPORT BY THE UNA-SUS 
AMAZON RESEARCH AND DEVELOPMENT CENTER 
W. O. Magalhães dos Santos, J. da Mata Libório Filho, D. Emelly Gomes Nascimento, I. Cristina de 
Miranda Gonçalves, J. de Almeida Gonçalves Sachett  

6715 

CHALLENGES IN TEAMWORK: INTERNATIONAL BUSINESS STUDENTS’ 
PERSPECTIVE 
S. Mubaraz, J. Heikkilä  

6722 

STUDENTS’ CREATIVITY IN E-LEARNING: CORRELATION WITH DIGITAL 
COMPETENCE 
A. Oskina, L. Darinskaia  

6729 

HOW TO BRING OUT THE BEST IN OUR STUDENTS? 
S. Zlatovic, R. Savi  

6733 

BUSINESS SIMULATIONS AS EFFECTIVE VIRTUAL AND EXPERIENTIAL LEARNING 
ENVIRONMENT 
S. Mubaraz, J. Heikkilä  

6743 

TEAM DYNAMICS: THE USE OF THE “ESCAPE ROOM” TO DEVELOP SOCIAL SKILLS 
J. Reuter, R. Encarnação, M. Ferreira Dias, M. Amorim  

6750 

INCLUSIVE DISTANCE LEARNING FOR UNIQUE AND DISADVANTAGED HIGH-
EDUCATION STUDENTS IN ISRAEL 
G. Manor, V. Kot  

6758 

TRAINING OF SECURITY STAFF IN THE FIELD OF PROTECTION AGAINST THE 
SPREAD OF COVID-19 
Z. Zvaková, M. Boros, A. Velas  

6759 

STUDENT TEACHERS' IMPLEMENTATION OF A SOCIO- EMOTIONAL INCLUSIVE 
PEDAGOGIC APPROACH BASED ON WORK IN SMALL HETEROGENEOUS GROUPS 
IN PRESCHOOLS 
S. Shatil-Carmon, I. Levy, S. Tish, M. Kadury-Slezak, C. Tal  

6764 

SCHOOL STRESS DURING THE COVID-19 PANDEMIC AMONG MEMBERS OF 
GENERATION Z 
P. Baša, L. Mura, R. Machová, K. Baša  

6765 

TEACHING RUSSIAN PHRASEOLOGICAL UNITS AT THE STAGE OF BASIC 
GENERAL EDUCATION IN THE RUSSIAN FEDERATION: CHALLENGES AND 
RECOMMENDATIONS 
E. Varlamova, A. Kayumova, F. Tarasova, A. Tarasov  

6772 



 

 

SELF-PERCEPTION OF DIGITAL COMPETENCE OF TEACHERS IN 
BASIC AND SECONDARY EDUCATION IN CAPE VERDE 

Ana Claudia Loureiro1, Manuel Meirinhos1, Iliana Tavares Martins de Pina2 
1Research Centre in Basic Education - CIEB (PORTUGAL) 

2Instituto Politécnico de Bragança (PORTUGAL) 

Abstract 
This study is based on an investigation into the teacher's self-perception of digital competence in Basic 
and Secondary Education in Cape Verde, developed during the Master's degree course in ICT in 
Education and Training at the School of Education of the Polytechnic Institute of Bragança, Portugal. As 
its goals, the study sought to (i) verify the infrastructure conditions of schools in Cape Verde for the 
pedagogical use of digital technologies; (ii) analyse the self-perception of basic and secondary education 
teachers in Cape Verde concerning the area of digital skills. For this study, we took as a reference the 
Marco Común de Competencia Digital Docente [1], created by the INTEF (Instituto Nacional de 
Tecnologías Educativas y Formación del Profesorado) from Spain, whose objective is to offer a 
descriptive reference of digital competence for training purposes and to serve in the processes of 
teacher assessment and accreditation. The choice for this framework is justified because we consider it 
to be up to date and based on the European framework [2][3]. For data collection, we used an electronic 
questionnaire based on Marco Común's five areas of digital competence: (i) Information and information 
literacy; (ii) Communication and collaboration; (iii) Creation of digital content; (iv) Security; (v) Problem 
Resolution. Competences were categorized into six progressive levels of competence: A1 and A2 - 
Basic Level; B1 and B2 - Intermediate level; C1 and C2 - Advanced level, according to the same 
reference. First, the questionnaire was validated by four Ph. D. professors and researchers from higher 
education and twelve teachers with similar characteristics to the research participants. The methodology 
adopted was descriptive content analysis, based on the questionnaire that was distributed using the 
snowball technique. A return of 212 responses was obtained. For data analysis, descriptive statistics 
were used with percentage values in the form of bar graphs and tables. The results indicate that, 
regarding the conditions of infrastructure, computer equipment and internet connection, teachers 
consider that schools in Cape Verde are not sufficiently equipped for a pedagogical use of digital 
technologies. As for digital competence, we found that teachers' self-perception varies from basic (A1 
and A2) to intermediate (B1 and B2) levels. The results also indicate a clear perception, on the part of 
teachers, regarding the importance of digital technologies for pedagogical work in the learning process 
and education. 

Keywords: Digital teacher competence, digital technologies, school infrastructure, competences benchmark, 
Cape Verde. 

1 INTRODUCTION  
The 2030 Agenda organized in 2015 by the UN (United Nations), presents a set of 17 SDGs (Sustainable 
Development Goals), 169 targets and 230 indicators, which outline an action plan, in the medium and 
long term, with concrete goals in various areas, from education and health to gender equality, justice 
and peace. Social development on the planet is associated with problems of different natures, from 
climate change, inequality, social injustice, and extreme poverty of the vulnerable population. According 
to data from the United Nations Educational, Scientific and Technological Organization [4] 91% of 
children in developing countries were enrolled in basic education, however, there were still 57 million 
children out of school, and more than half of this number were children from African countries.  

In this context, the "Goal 4: Quality Education" of the United Nations 2030 Agenda presents a set of 
goals that aim to ensure inclusive and equitable quality education and promote lifelong learning 
opportunities for all. Therefore, almost six years later, there are still many challenges to be overcome to 
ensure this goal, from the social problems of conflict and poverty to the problems of lack of infrastructure 
for the digital society and the lack of training of education professionals.  
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The teacher, as the promoter of the development of future citizens of today's society [5] [6] [7] [8], plays 
a key role in the promotion of quality education. Therefore, the need emerges for public policies aimed 
at the initial and continuing training of teachers for the development of teacher training in digital skills.   

In times of accelerated innovation and omnipresent technology, which transforms relationships in the 
most diverse sectors, promoting the development of a digital society and economy, there is a pressing 
need to provide individuals with digital skills, promoting their adaptation, employability, social inclusion 
and integration into a complex and constantly changing world.  

We have then, a great challenge for education: the continuous training of the teaching professional for 
the development of skills promoting the pedagogical integration of technologies to educational contexts 
[7] [8] [1][9][10].  

In line with this challenge, this paper aims to present the results of a study developed during the Master's 
degree course in ICT in Education and Training at the School of Education of the Polytechnic Institute 
of Bragança [11]. As an objective, the study sought to: (i) verify the infrastructure conditions of schools 
in Cape Verde for the pedagogical use of digital technologies; (ii) analyse the self-perception of primary 
and secondary teachers in Cape Verde regarding the mastery of digital skills. 

The methodology adopted was descriptive content analysis [12], based on an electronic questionnaire, 
distributed according to the snowball technique. The questionnaire was designed based on the 
competency structure of the Common Framework for Digital Teaching Competency (Marco Común de 
Competencia Digital Docente) [1]. The choice of this framework is justified because we consider it to be 
current and based on the European frameworks[2] [3], but more specified in terms of competences. A 
total of 212 teachers participated in this study. 

2 AREAS OF COMPETENCE AND THE COMMON FRAMEWORK FOR DIGITAL 
TEACHER COMPETENCE  

Since the end of the 1990s, many studies and research have focused on issues that permeate the 
training of citizens and professionals to live and produce well in a world of constant change. Among the 
many theoretical perspectives that discuss which are the necessary skills, today, all converge on the 
same common point: the requirement for new skills for current professionals to be prepared for a 
constant transformation of the profession. The same occurs in the educational universe, especially for 
the teaching profession. Teachers must be empowered with digital competences to develop them in 
students.   

Awareness of the need to develop teachers' digital competences has led many countries to develop 
teacher training policies to enable them to use digital technologies in learning and training contexts. 
Practically all Western countries (or regions) have developed projects in the context of teacher training 
in digital competence. It is in this context that the benchmarks of teacher digital competence emerge.  

The digital competences benchmarks translate studies and research that are being carried out since the 
first decade of the 21st century, a period in which learning mediated by digital technologies involves 
more than just the use of technologies in the classroom; it requires a paradigm shift committed to the 
development of skills and student learning, aimed at creating an innovative educational environment, 
capable of training citizens prepared for the new social and professional demands of this century.  

In this study, we first analysed three benchmarks of digital teacher competences developed by (i) 
European Union, [3]; (ii) UNESCO, [8]; (iii) INTEF Spain, Marco Común de Competencia Digital Docente 
[1]. After this analysis, we availed ourselves of the Spanish framework to guide our research, as it is a 
framework where the competency framework is well specified. The investigations and research that 
make up this benchmark began in 2012 with the aim of providing a descriptive reference of digital 
competences that can be used for training purposes and in teacher assessment and accreditation 
processes. The document was built over the years with five versions published since 2013. The latest 
version dates from 2017, which aligns the competence descriptors with those of the "European Digital 
Competence Framework" - DigCompEdu [3]. The Spanish benchmark sought to detail the digital 
competences of teachers for the 21st century to improve their educational practice and professional 
development. It is divided into five interrelated skill areas (Fig. 1). 
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Figure 1. Areas do Marco Común de Competencia Digital Docente [1] (p. 13) 

There are twenty-one competences that make up these areas, divided into six progressive levels of 
competence: A1 and A2 - Basic Level; B1 and B2 - Intermediate Level; C1 and C2 - Advanced Level. 
The document presents in detail each of the twenty-one competences in their respective areas, with 
descriptors based on knowledge, skills and attitudes. This structure was thus designed to identify the 
teacher's level of competence, creating a progressive and autonomous development plan which starts 
at basic A1 level up to the maximum advanced C2 level. This framework is useful both for the training 
process and for the assessment and accreditation process of teacher digital competences (Table 1). 

Table 1. Digital Competences according to the Marco Común de Competencia Digital Docente [1] (p. 2) 

Competence Areas Competences Levels 

Area 1. Information and 
informational literacy 

1.1. Navigation, searching and filtering information, data and digital content 
1.2. Assessment information, data and digital content 
1.3. Storage and retrieval of information, data and digital content 

6 levels of 
competence for 
each of the 21 
competences 
that make up 
the reference 
tool. 

Area 2. Communication 
and Collaboration 

2.1. Interaction through digital technologies 
2.2. Sharing information and digital content 
2.3. Citizen participation online 
2.4. Collaboration through digital channels 
2.5. Netiquette 
2.6. Digital Identity Management 

Area 3. Digital content 
creation 

3.1. Development of digital content  
3.2. Integration and rework of digital content 
3.3. Copyright and License 
3.4. Programming 

Area 4. Security 

4.1. Device protection  
4.2. Personal data protection and digital identity 
4.3. Health protection 
4.4. Environmental protection 

Area 5. Problems 
Solutions 

5.1. Technical troubleshooting 
5.2. Identification of technological needs and responses 
5.3. Innovation and use of digital technology in a creative way  
5.4. Identification of digital competence gaps 
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For the investigation of this research, we took the areas of digital competence as a basis, according to 
the Common Framework for Teacher Digital Competence [1]: (i) Information processing; (ii) 
Communication; (iii) Content creation; (iv) Security; (v) Problem solving, as we consider this benchmark 
to be the most current and based on the European benchmark, DigCompEdu [3]. 

3 METHODOLOGY 
This study is based on an investigation on the self-perception of digital competence of primary and 
secondary school teachers in Cape Verde, developed during the Master's degree course in ICT in 
Education and Training at the School of Education of the Polytechnic Institute of Bragança [11] and had 
the following objectives: (i) to verify the infrastructure conditions of schools in Cape Verde for the 
pedagogical use of digital technologies; (ii) to analyse the self-perception of primary and secondary 
teachers in Cape Verde regarding the mastery of digital competences. The research was based on the 
document Marco Común de Competencia Digital Docente [1], created by the INTEF of Spain.  

The methodology adopted was descriptive content analysis [13] [14], based on an electronic 
questionnaire distributed to teachers of Basic and Secondary Education in Cape Verde. The 
questionnaire was created in the Google Forms application, in which 73 questions were designed 
according to the research objectives. The questionnaire was disseminated through the Snowball 
sampling technique that uses reference chains, a kind of network, according to Baldin and Munhoz [15]. 
Thus, the questionnaire was sent to the teachers by electronic mail, by the teachers' group on Facebook 
social networks and on the Messenger application, so that they could answer and spread to their fellow 
teachers, with the intention of reaching the maximum number of respondents. 

The questionnaire was organised in the five digital competence areas of the Common Framework: (i) 
Information and information literacy; (ii) Communication and collaboration; (iii) Creation of digital content; 
(iv) Security; (v) Problem solving. The competences were categorized into six progressive levels of 
competence: A1 and A2 - Basic Level; B1 and B2 - Intermediate Level; C1 and C2 - Advanced Level, 
according to this framework and had five sections distributed between (I) Identification of respondents; 
(II) Training and use of information and communication technologies (ICT); (III) Infrastructures for the 
pedagogical use of ICT in school; (IV) Usability of ICT in Education; (V) Identification of competences 
by category. The questions follow a closed structure with alternative selection or based on the scale of 
progressive levels of competence. 

First, the questionnaire was validated by 4 higher education teachers with research in digital 
competence and 12 teachers with similar characteristics to the target audience. Some adjustments were 
made, according to the feedback from this evaluation, before sending the questionnaire to Cape 
Verdean teachers.  

The respondents of this study had their identification, data protection and reliability rights safeguarded, 
and the term "Informed Consent" was made available at the beginning of the questionnaire. A total of 
212 primary and secondary school teachers from Cape Verde participated in this study. 

4 ANALYSIS AND DISCUSSION OF RESULTS 
For this study, we cut out Pina's complete research [11] to deepen our studies on the infrastructure 
conditions of schools in Cape Verde for the pedagogical use of digital technologies and the correlation 
between teachers' self-perception regarding the mastery of digital competences.  For data analysis, the 
research objectives were categorised using the questions in the questionnaire with a view to organising 
and summarising the data in such a way as to provide answers to the proposed research problem [16].  
Descriptive statistics with percentage values were used in the presentation of data in the form of bar 
charts and tables. 

Teachers' digital competence was checked in the 5 areas, according to the Spanish benchmark. For 
each of the five competency areas, we based our work on previous research [17] by categorizing the 
answers on a Likert-style scale, with intensity between (1) Never to (6) Always do/use, for each of the 
competency descriptors that were organized according to the progression of the six levels of 
competences in the Spanish Common Framework benchmark (Fig. 2).  
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Figure 2. Marco Común de Competencia Digital Docente: levels of competence [1] (p. 4) 

Regarding the infrastructure conditions of schools in Cape Verde for the pedagogical use of ICT in 
schools (Table 2), the data collected reveals the need for greater investment in digital equipment, with 
73.5% of teachers disagreeing that in their school there is computer equipment in classrooms. 
Regarding the quality of the internet network, it was found that 41.5% of teachers disagree that in their 
school there is good quality internet, against 22.6% who agree. As for students' access to the Internet, 
the data revealed that only 16.5% of teachers agree with the statement, compared to 60.9% who 
disagree. In relation to network coverage in school spaces, 44.4% of teachers agree that in their schools 
there is internet only in some spaces, against 33.3% who disagree. It can be inferred that this result is 
related to the network structure available in schools, data obtained in questions 3 and 4 in which 40.6% 
of teachers claim to have WiFi network in their schools against 34.5% who claim to have only wired 
network in their schools. 

Table 2. Infrastructure for the pedagogical use of ICT in schools 

Questions 
Answers in % according to scale 

  1 – I totally disagree to 6 – I totally agree 
1 2 3 4 5 6 

1. My school has good quality internet. 26,4 15,1 18,4 17,5 11,3 11,3 

2. In my school there is computer equipment in the classrooms. 53,7 19,8 5,7 8,5 3,8 8,5 

3. At my school there is only wired internet. 30 13,7 8,5 13,3 17,5 17 
4. At my school there is wireless internet (Wi Fi). 37,7 4,7 10,4 6,6 8,5 32,1 
5. Students at the school have Internet. 43,9 17 12,7 9,9 6,6 9,9 

6. In my school there is only internet in some places. 24,1 9 11,2 11,3 7,1 37,3 

About teachers' self-perception of the mastery of digital competences, we found that in relation to the 
competences associated with "Information Processing" and "Communication", areas 1 and 2, teachers 
presented intermediate competences at levels B1 and B2. In relation to area 3 "Content Creation", we 
found that teachers' competences are at Basic to Intermediate levels, with significant numbers ranging 
from level A1 to B2. As for area 4 "Digital Security", it was observed that teachers are at levels B1 and 
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B2 and, in area 5 "Problem solving", we have a transition of competence level between Basic and 
Intermediate, with teachers at levels A2 and B1 (Table 3). 

Table 3. Categorisation of the digital competences of the research participants 

Category 

Competence Levels % 
1 2 3 4 5 6 

Basic 
(A1 and A2) 

Intermediate 
(B1 and B2) 

Advanced 
(C1 and C2) 

1. Information 16 15,1 18,4 19,8 11,8 18,9 

2. Communication 9,4 15,6 19,8 22,6 15,6 17 

3. Digital content creation 22,2 19,4 21,2 19,3 11,3 6,6 

4. Security 16 16,5 18,9 18,9 13,7 16 

5. Problems Solutions 19,3 21,8 19,3 18,4 10,4 10,8 

Another result that we considered relevant for sharing in this study was in relation to a clear perception 
by teachers of the importance of digital technologies for pedagogical work in the learning process and 
in education in general. This verification can be seen in the answers to the questions in section (IV) 
Usability of ICT in Education, which we consider to be relevant in the sharing of this study (Fig. 3). 

 
Figure 3. Participants' perception of the use of technology in education 

It was also found that, when asked about having the facility and knowledge necessary to know how to 
use ICT, questions 4 and 5, there was a significant drop in the number of teachers who perceived 
themselves at levels C1 and C2, compared to the answers obtained in questions 1 to 3 of this section. 

5 CONCLUSIONS 
This study sought to verify the infrastructural conditions of schools in Cape Verde for the pedagogical 
use of ICTs and to analyse the self-perception of primary and secondary teachers in Cape Verde 
regarding the mastery of digital competences. The results indicate that, regarding the infrastructure 
conditions, computer equipment and Internet connection, teachers consider that schools in Cape Verde 
are not sufficiently equipped for the pedagogical use of ICT. Regarding digital competences, we found 
that teachers' self-perceptions range from basic (A1 and A2) to intermediate (B1 and B2) levels.   

Regarding the use of ICT for pedagogical work in the learning process and in education in general, we 
found that there is a clear perception, by teachers about its importance, which leads us to infer about 
the importance of continuous training to empower teachers to develop their competences. 

As a limiting factor for this study, we identify the fact that the data analysed come from a single source, 
an electronic questionnaire answered by teachers, a fact resulting from the Covid-19 pandemic situation 
that prevented from being observed in loco, the infrastructure and digital resources existing in schools 
to verify the conditions that teachers and students have to use ICT for pedagogical purposes in schools. 
Another limiting factor is the fact that the verification of competences was based on perception by 
teachers, which may lead to some deviation depending on how teachers self-perceive. 

The relevance of this study is based on the context of the digital society that poses a major challenge 
for education: the continuous training of the teaching professional for the development of skills promoting 
the pedagogical integration of technologies to educational contexts [7] [8] [1] [9] [10]. 
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The results obtained can contribute to the scientific-academic knowledge necessary for greater 
awareness of the emergence of the development of teachers' digital competence, the importance of 
providing a quality infrastructure for the use of ICT in Cape Verdean schools and to guide future projects 
and public policies in Cape Verde to improve education. 
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