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Abstract
Nowadays, modern technologies and media have a significant impact on the structure and dynamics
of social relations. For over a decade, the attention of major European and international organizations
has been focused on the issue of media literacy and individual literacy, its role and importance for
personal development and social integration. Even greater strategic importance is the investment of
knowledge in this field of pre-school and primary school age. Object of the study is digital
competences and media education at pre-school and primary school age. The subject of the study is
the development of a system of indicators and criteria for the qualitative and quantitative measurement
of digital competences at primary school age.
The study, proposed here, is intended to provide and analyse data of research that will contribute to
the detection of trends and relationships, which will be the basis for new hypotheses and will provoke
future applied research. The data analysed is from a national competition in ICT organized by the
authors, where students from 1st to 8th grade prepare and present their research projects. To do this,
students select the form, the structure, and the technological tools or environment to create their final
product. The observations of authors over the past 10 years are based on a rich experimental
database collected as a result of active experimental work with children and students in the framework
of various research and practical activities and events. The ICT competition for the 1st to 8th grade
students has been held annually since 2010, with around 1,000 students taking part in it per year. The
work of the participants is used to analyse their digital skills as well as their evidence of critical
thinking, evaluation and self-assessment skills, team-working skills, and the realization of independent
research within the given topic. Based on the observations of the same students in consecutive years,
the following conclusions can be made: Students who get a purposeful and systematic training
achieve the target results steadily and at an earlier age; students who have gained certain digital skills
manage to use them in other everyday areas too; and students have successfully transferred
knowledge over other school subjects over the years.
This study presents an analysis of 200 project works from 2016-2017 school year students from 1st to
4th grade. 50 projects per grade are considered (50 projects for 1st grade, 50 - for 2nd and so on).
The aim is to identify the indicators and criteria for the digital skills students' level.
Keywords: digital skills, primary school, PBL, indicators.

1

INTRODUCTION

Nowadays parents, school, and educational institutions are facing a very complex task – to prepare
the growing generation with sufficient and adequate knowledge and skills for realization in life in
general. The dynamics of change of all spheres of social life makes it difficult to predict how to
educate children today to be successful in future. The contemporary school aims in forming so called
21 century skills to students – skills of teamworking, communication, critical thinking, collaboration,
digital literacy, etc.
The national strategy for introducing ICT in Bulgarian schools was adopted in 2005. New subject "Information Technologies" - for students from 1st to 4th grade, was introduced in the Primary school.
The curricula for the subject includes the following modules: “Computer system", "Information and data
processing", "Electronic communication", and "Information culture".
The contemporary digital kids learn in a different way, and this provoke the educational system to seek
and develop new strategies for teaching and learning. When teachers work with highly motivated for
learning students they achieve higher results. Scientists and educators conduct researches to develop
methodologies for implementation in practice. For example, the Institute for information technologies in
education of UNESCO (IITE) has launched a large-scale project on the role of Information and
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Communication Technologies (ICT) in primary education. Its aim is to create the basis for the effective
introduction of ICT in Primary education. Based on theoretical research and experimental work at
Primary schools, it is proved that a transition to modern, research learning can be successfully
realized at Primary school level. An essential condition is the fact that in most Primary schools the
teacher teaches all or most of the school subjects and is of position to successfully integrate ICT into
the learning process in effectively way [1].
The digital competence is a complex concept. According to the European Digital Competence
Framework (DIGCOMP) [2, 3], digital literacy is determined by the availability of five criteria:
information processing, communication, content creation, safety and problem solving. DIGCOMP is at
the heart of the European Index for Digital Innovation in the Economy and Society. As a result,
information about the level of citizens' digital competences is generated. According to EU data,
Bulgaria is on one of the last places with below 40% population with basic computer skills [4]. The
DIGCOMP framework is used as a basis for the development of adult learning courses as well as for
the design of teacher’s professional development programs.
The term and the concept of digital competence are still new and insufficiently studied and described.
The fact that technologies lie at the base of digital competence makes it even harder to identify
precise criteria to define them. Information technologies change extremely quickly and therefore
follows a change of practices and necessary competencies. Digital competence is defined as a
dynamic term. Several terms are used to describe the skills of working with digital technologies: ICT
skills, 21st century skills, information literacy, digital literacy, and digital skills. The terms digital literacy
and digital competence are used as synonyms [6, 7].
Once the set of skills and competences that the next generation must meet is determined, it should be
used for development of new educational standards. Digital competence includes not only digital skills
but also social and emotional skills and attitudes in a specific context. According European
Commission, the digital competencies consist in confident and critical use of information technologies
for work, leisure and communication in society.
In 2010 the European Union set a framework for key competences for lifelong learning. 8 key
competences are identified, and one of them is the digital competence. Attention should be paid to the
formation of critical thinking skills and on the use of new technologies and media. According to digital
Inclusion and digital skills study, presented in 2014 large proportion of Europe's population has low
digital competences and 23% of EU citizens do not have any digital skills [7].
ICT literacy is using digital technology, communications tools, and/or networks to access, manage,
integrate, evaluate, and create information to function in a knowledge society [8]. This definition is
important in that it lists five critical components of ICT literacy.
• Access - knowing about and knowing how to collect and/or retrieve information.
• Manage - applying an existing organizational or classification scheme.
• Integrate - interpreting and representing information. It involves summarizing, comparing and
contrasting.
• Evaluate - making judgments about the quality, relevance, usefulness, or efficiency of
information.
• Create - generating information by adapting, applying, designing, inventing, or authoring
information.
The three proficiencies are defined as follows.
• Cognitive Proficiency — the desired foundational skills of everyday life at school, at home, and
at work. Literacy, numeracy, problem solving, and spatial/visual literacy demonstrate these
proficiencies.
• Technical Proficiency — the basic components of digital literacy. It includes a foundational
knowledge of hardware, software applications, networks, and elements of digital technology.
• ICT Proficiency — the integration and application of cognitive and technical skills. ICT
proficiencies are seen as enablers; that is, they allow individuals to maximize the capabilities of
technology. At the highest level, ICT proficiencies result in innovation, individual transformation,
and societal change.

6116

2

METHODOLOGY

2.1

Objective and tasks of the experimental work

The purpose of the experimental work is to use empirical data to derive criteria and metrics to explore
digital competences in primary school age.
The subject of this study is digital competences at primary school age. The goal is the development of
a system of methodologies and indicators for qualitative and quantitative measurements of digital
competences in primary school age.
The hypothesis to be verified is that the empirical data obtained can be used to derive, analyse,
summarize and systematise criteria and indicators for digital competences at primary school age, and
on this basis to create tests to measure skills of students.
It is envisaged that the test system as well as the criteria framework will be freely available in an online pedagogical laboratory.

2.2

Parameters of the experimental work

The conclusions outlined in this article are based on years of experimental work by the authors. The
experimental work is organized in the form of national IT competition – IT Znayko – for students from
1st to 8th grade. It includes students from all over the country – from large and small cities and small
villages, from big and small schools.
Observations show that there are participants who have started their participation at the first grade,
and continued to the eighth grade. The observation over such participants enables tracking their
development by certain indicators.
The IT Znayko competition gives students from 1st to 8th grade the opportunity to demonstrate their IT
skills by applying them to small project research works. Students use computer equipment and
software applications. Under agreement between Bulgarian ministry of education and Microsoft, the
schools are provided with Windows OS and Microsoft Office packages. So, students could use MS
Office Word, PowerPoint, Publisher, Movie Maker, MS Paint and other Microsoft software, as well as
all kind of open access software products on their decision and choice. The subject of study are
students’ skills to work with graphics, presentations, animation, video.
The competition is organized in three stages. The first one is online – within a month time a student
must do his/her research work and to submit the final project online. The second ant the third stages
take place in different schools or technologies equipped centres. Students must work and present
his/her project work in real time.
The second stage of the competition is organized on regional level. It takes place in different cities and
villages across the country, according to the pre-registration process. The third stage is on the national
level. Here participate only nominated from the regional stage students (in average 30 participant per
grade¸ or per category).
All participants’ work submitted on all the stages of the competition since 2010 are collected and
analysed. So, the empirical data is representative, and of great size data base. Presented here
research work is done on investigation of works of first to fourth grade students’ woks only.
Computer graphic project works of students from the first and the second grade are created in general
with MS Paint. Students from the third and fourth grade use variety of software products. Usually they
create complete project integrating computer graphic, presentations, video and/or sound content and
so on.
This paper will examine and analyse works of students from the national stage of the competition from
April to May 2017. The experimental data is set in three groups for each grade:
− Group A - 10 students, the highest score
− Group B - 20 students
− Group C - 20 students.
Thus, for each grade there are 50 works (200 in total).
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The themes of the projects are announced in advance. Students have time to do some research work
in advance and to prepare their ideas for the competition project. At the day of the competition all
students work with equal conditions, using the same resources for the same time. During the national
stage, students don’t have internet access. They have access only to a gallery of images and music
which can use to create their projects. The first and second grade students work up to 90 minutes.
The third and fourth grade students – up to 120 minutes.
The contest themes announced were:
− Adventures
− FANTASY
− RESEARCHER
− Essay on the theme “The book or the movie?”
− I am a TEACHER
The choice of the theme indicates that students prefer close to their life and experience areas of
research. Usually the teacher-adviser or sometimes – the parents guide the students during for the
theme choice.

3
3.1

RESULTS
The theme selection

Table 1 presents the distribution of the works to formulated themes.
Table 1. Distribution of the selected themes.
Adventures

Fantasy

Researchers

Thesis

Teacher

Math

Jungle

Island

Hat

House

Sports

Cinema

Earth

First grade

7

8

13

0

12

0

0

8

0

2

Second grade

9

15

7

3

5

1

1

10

0

0

Third grade

12

10

5

2

6

0

2

7

0

4

Fourth grade

4

17

6

1

3

3

2

5

0

8

Students prefer working on the topics of Adventure and Fantasy. Next students’ choice is the research
work on the Earth Day – the April 22st.

3.2

Software programs used

Table 2 presents the software programs used by the third and the fourth graders.
Table 2. Programs used
MS
Paint

MS Office
Word

MS Office
PowerPoint

Windows
Movie Maker

Photo
Story

Photo
Scape

Auto
Collage

Scratch

Kodu

Third
grade

12

5

32

7

2

2

2

12

1

Fourth
grade

8

7

35

9

1

4

3

12

1

Most of the students use more than one software application to realize their project work. For
example, student uses PowerPoint to present his project work, integrating in it different computer
products as computer painting or video-story.
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3.3

Tracking student’s development

As the competition continues throughout the school year, the progress of the students can be
consider. Large number of students participate 4-5 consecutive years. Analysing their work leads to
important information about quantitative and qualitative indicators that can be formulated to measure
students’ digital competencies.
On figures 1 and 2 works of a first-grader participant are presented from the regional and from the
national stage of the competition. The second work slows student’s progress in digital skills more
above the standards for the first grade, according the curricula in ICT.

Figure 1. Alexander, 1st grade, March 2017

Figure 2. Alexander, 1st grade, May 2017

3.4 Working on Creative Tasks
During the competitions student must work on variety of creative tasks. The results are used to
analyse not only the technical part of the work but the level of creativity of the students, the knowledge
and skills how to use some tools in no traditional way, the way in which the student compose and plan
his/her project, and so on.
On figure 3 and 4 some examples of creative tasks for second grade are presented.
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Figure 3. Example of a creative task for second grade students

Figure 4. Example of a creative task for second grade students

4

INDICATIORS FRAMEWORK

Based on the information presented, Indicators are formulated in two categories – digital skills and
application of the skills in creative and research work.

4.1
4.1.1

Indicators concerning students’ digital skills
Working with Graphics

The student:
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− Indicator 1. Knows and uses the tools in a graphics editor application;
− Indicator 2. Uses geometric figures and shapes to create graphic project;
− Indicator 3. Enters and formats text in a graphics editor application program;
− Indicator 4. Can insert an external image to his/her project;
− Indicator 5. Can format an image - mark, rotate, resize, crop, etc.;
− Indicator 6. Uses combinations of tools and combinations form the computer keyboard to create
effects in his/her graphic project.

4.1.2

Working with text

The student:
− Indicator 1. Can enter text - letters, numbers, words, sentences, text;
− Indicator 2. Edits text;
− Indicator 3. can format text;
− Indicator 4. Can insert an image into a text document;
− Indicator 5. Formats paragraph of the text - alignment, numbering, spacing;
− Indicator 6. Uses styles in the text;
− Indicator 7. Creates Artistic Text (WordArt).

4.1.3

Working with Presentations

The student
− Indicator 1. Creates a presentation using templates;
− Indicator 2. Inserts images;
− Indicator 3. Formats images;
− Indicator 4. Sets the effects of moving text and images;
− Indicator 5. Sets transition between slides;
− Indicator 6. Inserts sound file and adjusts its duration.

4.1.4

Working with video

The student
− Indicator 1. Uses series of images to create slide show;
− Indicator 2. Sets transition between frames, can manage the time between transitions
− Indicator 3. Insert audio file to video project;
− Indicator 4. Can save his/her job.

4.1.5

Programming

− Indicator 1. Uses scenes and characters from the programming environment;
− Indicator 2. Changes the scene, the character's appearance, creates new characters;
− Indicator 3. Sets sound and text;
− Indicator 4. Synchronizes the movements and conversations of the characters.

4.2
4.2.1

Indicators concerning students’ knowledge to apply digital skills in
project work
Working on a research project

The student
• Indicator 1. Plans the implementation of the project;
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• Indicator 2. Selects software programs that are appropriate for the implementation of the project
topic;
• Indicator 3. Integrated the working files in a final project product.

4.2.2

Working on a creative project

The student
− Indicator 1. Plans the realization of the task;
− Indicator 2. Uses different tools to accomplish the task;
− Indicator 3. Demonstrate creative and critical thinking when implementing the task.

5

CONCLUSIONS

Observations show that children today spend a lot of time in front of the computer and on the Internet.
But their digital skills according the indicators like defined here are at quite low level. Students could
achieve higher level of digital skills after system and professional work.
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