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Abstract: Digital competence is undoubtedly one of the key skills that teaching staff should possess.
Currently, there are many theoretical frameworks and ways to measure skills and knowledge related
to the use of information and communication technologies (ICT). This article is an attempt to show
the real and declared level of digital skills among future teaching staff. The research was conducted in
Poland among 128 students of pedagogical faculties (first-year undergraduate studies). The research
used a triangulation of research methods and techniques: diagnostic survey and competency tests
related to the use of word processors and spreadsheets, and the level of knowledge about the use of
ICT. Competency tests were in accordance with the European Computer Skills Certificate (ECDL)
standard. The collected data showed the following: (1) more than half of the students rate their own
skills in the use of word processors and spreadsheets, and their overall theoretical knowledge as
high or very high; (2) in the case of the real assessment of digital competence, only less than 20%
reached the passing threshold in the areas of word processors and theoretical knowledge, with only
1.6% passing in the area of spreadsheets; (3) the declared and actual levels of digital competence
were moderately related in the surveyed group; (4) attitudes towards new media, self-assessment of
digital skills, and previous learning experience in handling ICT are not predictive factors for ECDL
test results.

Keywords: digital competence; digital skills; preservice teachers; Poland; ECDL; knowledge test;
skills test

1. Introduction

Operating computers, smartphones, and the Internet are elementary skills within
modern society. Limitations in this area generate a phenomenon defined as digital ex-
clusion [1]. Therefore, for more than two decades, the issue of shaping the effective use
of ICT in private and everyday life is a priority for formal, nonformal, and informal ed-
ucation. Digital knowledge and skills are crucial for many professional groups. Recent
months showed how important it is for teachers and students to have appropriate ICT
knowledge and skills [2]. Nowadays, the level of digital competence among teachers is
attracting increasing interest from both public and school-related stakeholders, and experts
in media pedagogy. All of this translated into increasingly bold attempts to operationalise
the concept of digital competence along with its simultaneous measurement.

This text is part of the scientific discourse related to the digital competence of future
teaching staff. It is the new generation of teachers that will soon change the face of school
digitalisation. Moreover, this text is an attempt to validate research tools that measure
different key aspects of digital skills such as data processing, text editing, and elementary
knowledge related to the use of ICT. The text also shows the relationship between the
self-assessment of digital competences and the actual results of competence tests. The text
fills an important gap by emphasising the importance of moving away from measuring
digital competences through self-declaration [3-8] in favour of real measurement based
on competency tests, as is the case in determining the level of other skills, e.g., language
skills [9,10].
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2. Theoretical Framework

Digital competences are now firmly established in the canon of skills that teaching
staff must possess [11]. In the literature, digital competencies can be encountered in dif-
ferent ways. Usually, these skills are included in the general category of the ability to use
hardware and software. High proficiency in operating software and hardware is some-
thing natural in many professions and not subject to indepth analysis [12]. Systematic
analysis of the concept reveals that digital literacy is most often understood as the ability
to use information and communication technologies (ICT) [13]. However, this is not an
exhaustive definition. Media scholars indicate that digital literacy should not be consid-
ered and defined in isolation from information processes or the understanding of social
phenomena occurring through new media [14]. Reflecting on the mechanisms related to
the impact of digital media on individuals and groups is thus an integral component of
digital competence [15].

The definition of digital competences depends on the context in which these skills are
situated. For example, researchers around the Digital Centre indicate that digital skills are a
concept that is closely related to human needs. Therefore, analysis of these key skills should
be in relation to the group that they concern [16]. This type of flexible approach to defining
digital competences is also evident in other studies, where ICT skills are strictly assigned
to occupation, potential occupation, or age category [17,18]. This approach makes the
development of an unambiguous and subject-independent definition of digital competence
a difficult task, fraught with the errors of reductionism. The complexity of this concept
manifests itself primarily in the creation of definitions that depend on the time of the
implementation of the research itself (i.e., the stage of development of the information
society) [19,20], the needs and the level of computerisation of a given institution, or the
represented field. Nevertheless, attempts to construct definitions of digital competences
and their measurement are a valuable activity, allowing for intentional activities to be
conducted, aimed at supporting individuals in their professional work and everyday life
in the information society. In this text, digital competences were intentionally reduced
to the use of selected software: those most often used in education and higher education.
Nevertheless, digital competence is a very complex key skill that evolves in accordance
with the changing sociotechnical environment. In this study, ICT skills and knowledge of
new media are included as digital competences. Although there is some divergence in the
definitions of digital literacy, digital skills, and digital competence in the literature, in this
text, all three terms include basic software skills and ICT knowledge. This text does not
claim to be definitive, but merely an attempt to measure the elementary components of
all three terms. The main defining characteristics of digital literacy (DL) are presented in
Figure 1.

Digital competence is, therefore, a complex concept that goes beyond the simple
operation of software and hardware. Definitions of digital competence clearly emphasise
that it is a skill; therefore, its measurement should be realised through the performance or
solution of specific activities using target hardware and software. However, in the current
literature, it is increasingly common to study this key competence using self-assessment,
i.e., without the use of computers, smartphones, the Internet, or software, but only one’s
own intuition or conclusions resulting from the experiences of the respondents’” use of ICT.
Looking at research carried out in the last five years in Poland, it is immediately apparent
that digital competences as measured by media educators are not realised through the use
of the more complex and laborious measurement procedure, the competence test. A brief
summary of the results of research conducted among future media educators in this area is
presented in Table 1.
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Figure 1. Main characteristics of digital competence (own illustration prepared in Piktochart). Source:
author’s illustration, prepared using Piktochart.

Table 1. Measurements of digital competence conducted in the last five years in Poland—samples of
future teachers.

Authors Tool Conclusions

Triangulation of tools, About 20% of respondents use

Majewska (2020) [21] mcludl?g asurvey ICT efficiently
questionnaire
Kiedrowicz (2018) [22] Diagnostic tests The Int.ernet is most often us'ed f or
entertainment and communication
Triangulation of tools, Digital literacy levels have been

Wobalis (2016) [23]

including knowledge test steadily declining for several years
Students of pedagogical faculties
. Data from e-learning have a low level of information
Jedryczkowski (2019) [24] platform literacy and self-education in relation

to operating e-learning platforms

Students highly rate their skills in
operating entertainment websites
Diagnostic survey, (e.g., social networking sites, music
self-evaluation and video sites), while their skills in
operating office software are
much lower

Pulek, Staniek (2017) [25]

Romaniuk,
Lukasiewicz-Wieleba
(2020) [26]

Diagnostic survey, Most students rate their own digital
self-evaluation skills as good

Such diverse methodologies for measuring digital competences are, on the one hand, a
richness, as they allow for an understanding of a selected fragment of digital competences
to be reached, and offer a new perspective on the operationalisation of the concept. On the
other hand, increasing the number of indicators makes it impossible to conduct comparative
research or to create universal research tools. Moreover, taking into account the issue of
the great freedom in interpreting the notion of key competences, this area is characterised
by increasing distortions resulting from the misuse of measurement techniques based
on self-declarations.
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Another issue, and one that should be clearly stated when conducting research on
digital competences among future teaching staff, is the conditions associated with the
specific characteristics of the current generation of students training to become teachers.
This is a group whose formal education falls at an intensive time in the development of the
information society. It is a collective characterised by a relatively high level of confidence in
the effectiveness of the use of ICT in education, and who very frequently use media [27,28]
while at the same time recognising the possibilities of using software and hardware not only
in education, but also in the effective management of leisure time [29]. Simultaneously, the
prior preparation of pedagogical students in the effective use of ICT might raise concerns
and reservations about the level of digital competence that they possess [30]. Therefore, the
training of new pedagogical staff for an increasingly computerised school requires analysis
using standardised knowledge tests, showing the real level of possessed skills, as it is these
that are the foundation for building more complex, specialised knowledge linking digital
competence to pedagogy [31]. On the basis of the above theoretical analyses, the following
research hypotheses are posited:

Hypothesis 1 (H1). Students rate their own digital competence well or very well.
Hypothesis 2 (H2). The real level of digital competence differs from the declared one.

Hypothesis 3 (H3). Digital competence is related to previous educational experiences.

3. Research Methodology
3.1. Research Problems

The aim of the research was to measure digital competence among future teaching
staff. The goal was achieved using a triangulation of research tools based primarily on a
competency test showing the actual level of knowledge and skills in operating the most
popular office software. The indirect aim of the research was to validate the research tools
that test skill level in the operation of selected office suite software.

The specific aim of the research was to juxtapose the results of the competency test
with self-declarations in terms of assessing one’s own level of DL and assessing the validity
of using ICT in education, and one’s own experiences of shaping DL at earlier stages
of education.

The objects of the study were answers from a questionnaire survey. In addition, the
results of competence tests on the use of word processors, spreadsheets, and ICT knowledge
were examined.

The following research problems were assumed in the study:

1.  What is the level of knowledge and skills related to the use of ICT equipment among
students of education?

2. How do future educators assess their own digital competencies?

3. To what extent is the level of digital competence in using an office suite related to
the self-diagnosis of digital competence, the assessment of the relevance of using ICT
in education, and previous experience with formal education in the development of
digital competence—in short, how well does the objective align with the subjective in
the evaluation of digital competence?

3.2. Test Procedure

The research was conducted at the largest Polish state university orientated towards
the education of pedagogical personnel, the Pedagogical University of Krakow. Research
was conducted using a triangulation of research methods and techniques. Measurement
was conducted during three meetings that took place within the framework of an aca-
demic course in information technology. During the first meeting, the students, future
pedagogical staff, completed an online questionnaire composed of questions related to
the self-assessment of the level of their digital competence, a self-assessment of the speed
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by which they learn to use new software and hardware, their attitude towards the use of
ICT in the teaching process, and their own experiences related to the formation of digital
competence in secondary school. In addition, during the first meeting, the students also
completed a knowledge assessment test on the basics of handling IT equipment (ECDL
Module I). The students had 45 min to complete the test.

The second stage of the research, which took place a week later, involved a test of
skills connected with the use of text editors. These activities were also conducted in
the computer lab of the Pedagogical University in Krakow. The students had 45 min to
complete a series of practical tasks associated with operating word processors (Word 2013)
in accordance with the ECDL standard (word processing module). After completing the
tasks, the number of correctly solved commands was separately recorded in the protocol
for each of the students.

The third and final stage, which took place during the third week, was the spread-
sheet skills test. The students completed the ECDL compliant test (spreadsheets module)
using hardware and software resources available in the computer lab. The students had
45 min to complete 32 tasks. Results were checked by the tutor and entered against each
student’s name.

Figure 2 presents the entire research procedure.

Start of the test
procedure: 3
meetings in the
computer lab

Completing the online questionnaire
+ solving the ECDL theory test ) ’y | 3 Evaluation of the
(Module | - Duration of the test 45 results of Test 1
minutes, 32 questions) i
—

Solving word processing tasks
(Module 2, 45 minutes, 32 practical —>» L—-)
tasks)

Evaluation of the
results of Test 2

!
)
Solving spreadsheet processing
tasks (Module IIl, 45 minutes, 32— & F—>! Er::ll'_l“‘;tf?é;h;
practical tasks) ‘
\ |
') J

Data integration,

anonymisation of

data according to
research ethics

Figure 2. Scheme of the test procedure.

3.3. Research Tools

The whole research was embedded in the quantitative stream of pedagogical research
allowing for the measurement of digital competence and attitudes towards the use of
new media. A triangulation of research methods and techniques was used in the study.
The measurement of digital competence was realised according to the standard of the
European Computer Skills Certificate to capture the real level of knowledge and skills
related to the use of ICT possessed by the respondents. The following tests were used in
the implementation of the ECDL standard [32,33]:

1.  Operation of digital devices and knowledge of IT equipment (theoretical test) con-
sisting of 32 questions with single-choice answers. A maximum of 1 point could
be obtained for each question. The points were then converted into a percentage of
correct answers on a scale of 0 to 100%. Each student had 45 min to complete the test.
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2. Use of word processing software at a basic level. Each student received a set of
instructions in a PDF file and a set of work files in which the activities were performed.
Each student was given 45 min to complete 32 tasks. Each correctly completed task
could be awarded 1 point. The points were then converted into percentages on a scale
from 0 to 100%.

3. Spreadsheet maintenance. As in the previous modules, students were given work
files and 32 tasks to complete with a time limit of 45 min. Results were then compiled
and stored as percentages.

All of the ECDL assessment tasks contained within this module were completed in
accordance with the ECDL Foundation Syllabus: Computer Fundamentals Module B1
Syllabus—Version 1.0; ECDL/ICDL Word Processing Module B3 Syllabus—Version 5.0;
ECDL/ICDL Spreadsheets Module B4 Syllabus—Version 5.0.

Additionally, the objective measurement of digital competence was preceded by a
diagnostic survey consisting of:

e A general self-assessment of digital competence level (5 questions) using a Likert
scale from 1—very low to 5—very high. Previously used tools [34] were employed to
develop the scale. The Cronbach alpha coefficient was 0.778.

e  Self-assessment of digital competence in using an office suite, consisting of 5 questions
using a Likert scale from 1—very low to 5—very high. This scale was used in previous
comparative studies in Visegrad countries [35,36]. The Cronbach alpha coefficient
was 0.780.

e Anassessment of the ability to use new hardware and software (3 questions). Previous
multiauthor studies from the Smart Ecosystem for Learning and Inclusion (SELI)
project [37] were used to create the scale using responses on a 5-degree Likert scale
from 1—very rarely to 5—very often. The Cronbach alpha coefficient was 0.720.

e  The validity of the use of ICT in education consisting of 6 questions using a 5-degree
response scale from 1—very much disagree to 5—very much agree. The scale was
the author’s own and was derived from Serbian research on the use of ICT in educa-
tion [38]. The Cronbach alpha coefficient was 0.630.

Cronbach’s alpha for the entire tool was 0.816. Exploratory factor analysis (EFA) was
conducted for the entire survey questionnaire. Results are attached as Appendix A.

3.4. Sampling Procedure and Characteristics of the Study Sample

The sample selection was purposive in nature. The key for the selection of respondents
was the following conditions: (1) having the status of a student of pedagogy; (2) participat-
ing in the academic course “information technology” as first year students; (3) being able
to use ICT at a basic level. The research should be treated as a pilot study aimed primarily
at testing the time-consuming measurement of digital competences with the use of the
ECDL standard and going beyond self-evaluation. The collected results do not authorise
generalisation to the whole population of students in Poland. The research requires the
procedure to be restarted with the use of sampling frames.

The research involved 128 first-year full-time and extramural students. The research
was conducted in Poland at the largest national pedagogical university, namely, the Peda-
gogical University of Krakow. The research comprised 94.53% females and 5.47% males,
which reflects the structure of students in pedagogical faculties. The students came from
the following areas: large city (26.56%), small city (16.40%), village (39.84%), medium
city (17.2%). The vast majority of the respondents graduated from a general secondary
school (82.03%), while 17.97% had a diploma from a secondary technical school. Data were
collected in the academic year 2020/2021.

3.5. Research Ethics

Participation in the study was linked to the completion of mandatory classes in the
academic subject of information technology. The students were informed about the purpose
of the study. Completing the online survey and competency tests is a standard procedure
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that first-year undergraduate students undergo. Participation in the research had no
bearing on obtaining credit for the course, and was solely related to the diagnostic activities.
The results of the study were not personally linked to the students in any way, and results
were anonymised prior to analysis. The protocols with the results of individual tests after
the final results had been recorded were secured by removing the students’ personal data,
i.e.,, name and surname.

4. Test Results
4.1. Declared Level of Digital Literacy—A Diagnostic Survey

Future teachers rate their own skills in operating the software for creating multimedia
presentations the highest, with more than half of the respondents declaring that they have
high or very high skills in this field. A little more than half of the respondents also assessed
their digital competence in operating text editors as very high. Almost one-quarter of the
respondents declared having high skills in handling spreadsheets. The weakest assessment
of the respondents was given to their skills in creating and using databases. The detailed
percentage distribution of responses related to self-assessment is presented in Figure 3.

60

44.5% 43.8% 44.5%
40.6% 40.6%
50 38.3¢ l
36.7%
32.8% 32.8%
40 30.5%
30 1
17.2¢
16.4%
20 15.6¢
10.2% 10.2%
p—— 8.6 L 8.6%
10 B (]
3.1% 3.19
0.9 .ol 23%
0 . . . ,
Very low Low Medium High Very high

Il Word or other word processor
Excel or other spreadsheet application
B Power point or other presentation application
Access or other database application
[ Theoretical working of the computer and the Internet

Figure 3. Self-assessment of digital competence in using an Office suite.

4.2. Objective Level of Digital Skills—Skills Test

Each of the ECDL skills tests allows a maximum of 32 points to be gained, i.e., 1 point
for each correctly solved task. The points were converted into percentages on a scale
from 0% to 100%. On the basis of the collected data, it is clear that the respondents are
least able to handle spreadsheets, while significantly better results were obtained in word
processing and theoretical knowledge related to the use of ICT. Thus, in this group, word
processing skills and theoretical knowledge are at a higher level than that of mathematical
calculations in a spreadsheet. Basic descriptive statistics for the competence tests are
presented in Table 2.
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Table 2. Results of three ECDL standardised competency tests-descriptive statistics.

Word Excel Theoretical

Mean 0.599 0.347 0.617
Std. error of mean 0.019 0.018 0.009
Median 0.594 0.375 0.625
Mode 0.469 0.375 0.656
Std. deviation 0.150 0.146 0.098

Skewness 0.017 0.429 —1.059
Std. error of skewness 0.304 0.302 0.214
Kurtosis 0.250 —0.165 3.914
Std. error of kurtosis 0.599 0.595 0.425
Shapiro-Wilk 0.985 0.959 0.937

P value of Shapiro-Wilk 0.644 0.034 <0.001
Range 0.719 0.656 0.688
Minimum 0.219 0.063 0.125
Maximum 0.938 0.719 0.813
25th percentile 0.508 0.219 0.563
50th percentile 0.594 0.375 0.625
75th percentile 0.688 0.406 0.688
25th percentile 0.508 0.219 0.563
50th percentile 0.594 0.375 0.625
75th percentile 0.688 0.406 0.688

The pass rate for the ECDL competency tests was calibrated at 75% and above. Taking
into account the ECDL principles, the highest pass rates here were for the word processing
skills test and the use of ICT knowledge test. However, in both cases, less than 20% of the
respondents reached the official pass mark. For the handling of spreadsheets, only slightly
more than 1.5% of the respondents achieved a positive result. The detailed distribution of
results is presented in the Figure 4.

39%

1%

23%

16%

12,59

/ N\
d 1.8%

0.8% b

0% =
00 01 0.2 03 04 05 08 07 0.8 09
Theoretical

Figure 4. Cont.
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Figure 4. Percentage distribution of responses on a scale from 0% to 100% (X axis).
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4.3. Declared vs. Actual Level of Digital Skills

The declared and actual levels of digital competences were positively correlated.
This first applies to the use of word processors and spreadsheets. Only the relationship
between the self-evaluation of theoretical knowledge and the actual result of the ECDL
test, which assesses the level of knowledge, was not statistically significant. However, the
self-evaluation and actual test scores were only slightly above the threshold of average
correlation power. This means that the two forms of assessment were not compatible with
each other; therefore, the self-evaluation is not the same as the hard evaluation by means
of standardised tests. Correlation values are shown in Table 3.

0.7 08

Table 3. Spearman’s correlation coefficient between self-evaluation and ECDL test scores.

Variable 1 2 3 4 5 6 7
1. Word-self-evaluation —
2. Excel-self-evaluation 0.577 *** —
3. PowerPoint-self-evaluation 0.570 *** 0.511 *** —
4. Access—self-evaluation 0.21* 0.478 *** 0.208 * —
5. Theory-self-evaluation 0.385**  0.382**  0.340 ***  0.419 *** —
6. Theoretical test ECDL 0.089 0.077 0.018 —0.033 0.161 —
7. Word ECDL 0.354 ** 0.128 0.181 —0.143 0.060 0.283* —
8. Excel ECDL 0273 * 0.471 *** 0.312* 0.152 0.223 0.235 0.067

¥ <0.05,* p<0.01, ** p < 0.001.
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4.4. Prediction of Real Level of Digital Skills

Using multivariate regression analysis, predictive analyses were conducted on changes
in the results of competence tests regarding the knowledge of ICT use, word processing,
and the use of spreadsheets. All three variables mentioned were included in the model as
dependent variables. In turn, the independent variables became the subjective assessment
of new media literacy, ways of operating new hardware and software, attitudes towards
the use of new media in education, and experiences with formal education in information
technology at earlier stages. Results are surprising because none of the aforementioned
factors had any effect on the adopted model on the change in the level of basic ICT skills
as determined by the ECDL tests. Details of multivariate regression analysis are shown

in Table 4.

Table 4. Multivariate regression analysis for independent variables ECDL test scores.

Model 1: Theoretical

Model 2: Word

Model 3: Excel

B SE p B SE p B SE p
I can create a web page -0.11 0.09 025 0.09 0.14 052 0.13 014 035
Tcan work with a computer 011 014 044 035 024 015 016 025 052
better than others
Tcanwork on the Internetbetter 7 (15 065  _002 026 095 -023 026 036
than others
[canuseasmartphonebetter ) (13 19 _p25 023 029 032 020 011
than others
[canalsouse the Internetina 5 509 (g9  —012 014 039 -009 014 054
creative way
Experiment with new software =~ —0.14 010 018 —-0.07 015 0.63 0.05 017 079
Ease of use of new software 0.22 0.12 0.08 0.33 0.17 0.06 0.26 0.19 0.19
Ease of use of new ICT devices 0.13 0.12 0.29 0.08 0.18 0.63 —-0.03 0.18 0.87
Prediction of using ICTinthe 0, (49 ggg 012 015 041 -020 016 022
professional work of an educator
Education using ICT 005 011 063 —024 017 017 031 016 006
is interesting
ICT used in teaching improves ) 10 085 _014 014 030 -011 015 049
StudthS concentration
ICT used in teaching increases e (15 060 014 020 049 006 016 071
student engagement
ICT used in teaching increases
students’ interest in the 0.05 0.12 0.66 0.01 0.19 0.94 —-0.21 0.17 0.24
subject matter
Modern schools need ICT 0.11 0.12 0.37 0.06 0.20 0.77 0.18 0.19 0.34
Level of computer science 000 012 098 —028 020 017 —025 016 013
teaching in a secondary school
Equipmentofa computerlabin 5,0 515 018 010 022 065 003 016 084
a secondary school
Content-related preparation of
secondary school computer —0.06 0.11 0.56 0.16 0.17 0.35 0.24 0.17 0.16
science teachers
Assessmentin computerscience 4, 19 032 020 014 017 —008 015 0.62

in secondary school

R =0.412; R2 = 0.170;
F =1.245; p < 0.001

R =0.610; R2 = 0.372;
F =1.418; p <0.001

R =0.602; R2 = 0.362;
F =1.389; p < 0.001

5. Discussion

Digital competence is not a new theoretical and practical construct. We encountered
the term in reference to ICT literacy in the literature ever since the commercialisation of the
first personal computers [39,40]. With the development of information society, including
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the rise in popularity of various e-services, this concept is also increasingly prominent in
the pedagogical literature [41,42]. Although every educator is intuitively aware of the indi-
cators that characterise this key skill, there are now many diverse approaches to defining
these skills and measuring the concept [43]. We can often observe the dominance of quick
diagnostic surveys, which are characterised by a relatively uncomplicated methodology
based on self-declarations. It is a simple way of measuring digital competences, but it is
burdened with many errors. The measurement of digital competence through the use of
tests of knowledge and skills, i.e., classical methods known and valued for years in the
pedagogical sciences, appear to be slightly more complicated. Both methods have their
positive and negative sides, and these are presented in Table 5.

Table 5. Measuring digital competence through self-declaration and a knowledge and skills test.

Digital Self-Declarations Knowledge and Skills Test
Competence
Speed of data collection
Ability to easily collect data on Precise measurement of the
large samples (including real level of knowledge
representative samples) and skills
No need for additional Ability to use existing
Advantages hardware (computers, software) standards e.g., ECDL
Possibility of easy modification Transparency of the
of research tools examination procedure
Possibility to use typical scales based on the pass rate
(e.g., Likert)
Time-consuming research
The need to prepare the
subjects for the procedure in
organisational terms
Subject to large subjectivity error Need for additional
(e.g., Dunning-Kruger effect) equipment
Multiple research tools, leading Complex procedure for
Disadvantages to the loss of standardisation modifying research tools

and the inability to compare

Differing level of

results across the literature respondents’ preparation for
using hardware and software

. The cost of software and
hardware that should be

included in the research tool

The aim of the present text was to validate a selected aspect of digital competence that
is consistent with the ECDL framework, and to compare these results with self-declarations
among pedagogical students. The study was conducted in several stages. The first stage
was characterised by rapid data collection due to the used diagnostic survey. However, the
next stage, which involved the assessment of digital competence levels using the ECDL
standard, was time-consuming and required the involvement of additional resources in the
form of both hardware and software. The issue of time-consumption is the justification for
the use of quick measurements through self-declaration by many researchers dealing with
this topic.

However, collected data showed that students overestimate their own digital skills.
At the stage of self-evaluation, most of the respondents defined their knowledge and
skills above their actual level, which was confirmed by the results of competence tests.
Therefore, one should be aware when using self-evaluation in this type of research that
the Dunning—Kruger effect [44—46] can significantly distort the level of assessed digital
competence. Research conducted using self-assessment alone can lead to significant dis-
tortions in research findings, generating unreliable data. In many cases, it is difficult for
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the respondents to relate to the assessment of their own digital skills. Therefore, a clear
postulate arising from this research is to limit the measurement of digital competences
based on self-declaration, and develop new standards of measurement that involve au-
thentic activities using ICT. Transposing the described situation to other areas, it is easy to
imagine how the results of tests of key competences in other areas, e.g., foreign language
and mathematical skills, which contain measurements based only on vague, subjective
feelings, can be distorted.

Collected data showed that the level of DL among students is a challenge in preparing
for the teaching profession. Only one in five students of pedagogical sciences would
meet the passing criteria of the ECDL tests in word processing and knowledge of ICT
activities. In addition, only less than 2% of the respondents would be able to obtain a
positive result in managing a spreadsheet. This means that the effects of education in the
field of information technology at earlier stages (secondary and primary school) were not
achieved or were erased (e.g., forgotten due to the underuse of individual skills formed
in secondary school). The research results presented in the article, therefore, represent a
question about the quality of education related to digital competences and the necessary
catalogue of digital competences that secondary school graduates should have [47,48]. Due
to the complexity of the notion of digital competence, a further series of questions also arise
relating to the preparation of a universal set of competences characteristic of particular
professional groups, e.g., teachers [49-51].

Predicting changes in digital competence levels is not an easy task. Collected data
showed that the change in proficiency in using word processing and spreadsheets, and
the knowledge of ICT among future teachers, is not influenced by attitudes towards the
use of new media in education, previous educational experiences, or experimenting with
new software and hardware. The lack of such influences may be due to the methodological
limitations of this text (and especially the small research sample used). Other individual
variables, such as the frequency of using Office suites [52], readiness to learn [53-55], and
situational factors related to work experience [56], which are difficult to include in the
course of a single study due to the limitations of the length of the tool, may also be a
limiting factor in the prediction of change in the selected elements of key competences.

6. Research Limitations and New Directions in Digital Literacy Research

This study consisted of two parts, the measurement of digital competences using
a diagnostic survey allowing for a quick, albeit “surface” verification of this key skill,
and the more complex study that involved taking a competency test. This research was
characterised by several methodological limitations that may have contributed to the
distortion of the results. First, the self-assessment part is characterised by a high level of
subjectivity that does not provide a realistic representation of the level of knowledge and
skills related to the use of ICT. Second, the test surveys were conducted using real tasks
related to the operation of the Office suite. Not all students at earlier educational stages
had the opportunity to form these competencies using the MS Office suite. In addition,
the imposed time constraints (45 min) to complete the 32 tasks for each test may have
caused stress among the test takers. Nevertheless, this stage of the study was conducted
under friendly conditions. This limitation was minimised by repeatedly emphasising to
the subjects that the test scores did not have any bearing on the final evaluation of their
academic course activities.

The research is also characterised by theoretical limitations. The approach applied
to measuring digital competence was only limited to selected elements of operating an
Office suite and knowledge of how ICT works, which means that only a fragment of the
measurement of digital competence is presented in this text. Moreover, due to the rapid
development of digital skills, it is currently difficult to construct permanent definitions and
measurement tools that measure a universal core of digital competences, and one that is
not subject to rapid change over time.
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Therefore, further research should include the development of a universal theoretical
framework, while preparing tools that allow for the quick and precise measurement of
digital competences. Such a measure should be similar to competence tests related to
foreign language skills (e.g., TELC A1-C2 standard).

7. Conclusions

Measuring digital competence using self-assessment is a quick but very imprecise
process. On the other hand, measuring digital competences using competence tests that
require completing specific actions at the computer is a complex, time-consuming task that
requires direct reference to existing standards. Due to the convenience of data collection,
many researchers prefer the first type of data collection. The second type, going beyond self-
declaration, is time-consuming and burdened with technical requirements (e.g., software
unification), but nevertheless brings much more precise results.

This text compared the two measurements, showing the pros and cons of both ap-
proaches. The collected data did not allow for generalisation due to the sampling procedure,
but they are a voice in the discussion on the need for increased attention to the preparation
of new pedagogical staff in the use of ICT in education. Moreover, the text is an attempt
to polemicise against the popularised standards of data collection based on a fast but
vague path, fraught with many theoretical and procedural shortcomings. Therefore, a
deeper debate on the development of a universal digital competence framework for future
educators is necessary [57].
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Appendix A

Table A1. EFA: exploratory factor analysis.

Kaiser-Meyer—Olkin test

MSA
Overall MSA 0.751
I can create a web page 0.730
I can work with a computer better than others 0.830
I can work on the Internet better than others 0.813
I can use a smartphone better than others 0.795
I can also use the Internet in a creative way 0.680
Handling a word processor—self-assessment 0.776
Self-assessment on using a spreadsheet programme. 0.792
Self-assessment in using a presentation software 0.776
Self-assessment on using a database editor. 0.770
Knowledge of how computers and the Internet work 0.837
Experimenting with new software 0.813
Ease of use of new software 0.714
Ease of use of new ICT devices 0.648
Prediction of using ICT in the professional work of an educator 0.751
Education using ICT is interesting 0.650
ICT used in teaching improves students’ concentration 0.543
ICT used in teaching increases student engagement 0.742
ICT used in teaching increases students’ interest in the subject matter 0.743
Modern school needs ICT 0.730
Level of Computer Science teaching in a secondary school 0.730
Equipment of a computer lab in a secondary school 0.623

Content-related preparation of computer science teachers in secondary school 0.638
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Table A1. Cont.

Bartlett’s test
X2 df 4
1001.309 231.000 <001

Chi-squared Test

Value df p
Model 242.486 149 <001
Factor Loadings
Factor1  Factor 2 Factor 3 Factor 4 Uniqueness

I can create a web page. 0.817
I can work with a computer better than others. 0.727 0.390
I can work on the Internet better than others. 0.903 0.243
I can use a smartphone better than others. 0.816 0.411
I can also use the Internet in a creative way. 0.898
Handling a word processor—self-assessment. 0.410 0.647
Self-assessment on using a spreadsheet 0.607 0478
programme.
Self-assessment in using a presentation

0.663
software
Self-assessment on using a database editor. 0.632 0.616
VIil;;)lzvledge of how computers and the Internet 0.494 0.628
Experimenting with new software. 0.663 0.604
Ease of use of new software. 0.672 0.585
Ease of use of new ICT devices. 0.617 0.657
Prediction of using ICT in the professional 0458 0.738
work of an educator.
Education using ICT is interesting. 0.403 0.717
ICT used in teaching improves students’ 0423 0.797
concentration.
ICT used in teaching increases student 0.736 0.466
engagement.
'ICT usec} in teach{ng increases students 0.647 0550
interest in the subject matter.
Modern schools need ICT. 0.745 0.418
Level of computer-science teaching in a 0.566 0.508
secondary school.
Equipment of a computer lab in a secondary 0.824 0315
school.
antent—related preparation of computer 0.648 0569
science teachers in secondary school.
Note: applied rotation method is promax.
Factor Characteristics

Sumsq. Proportion Cumulative
Loadings var.
Factor 1 2.925 0.133 0.133
Factor 2 2.580 0.117 0.250
Factor 3 2232 0.101 0.352
Factor 4 1.549 0.070 0.422
Factor Correlations
Factor 1 Factor 2 Factor 3 Factor 4
Factor 1 1.000 0.598 0.291 0.217
Factor 2 0.598 1.000 0.198 —0.025
Factor 3 0.291 0.198 1.000 0.005
Factor 4 0.217 —0.025 0.005 1.000
Additional fit indices
RMSEA RMSEA 90% confidence TLI BIC
0.078 0.054-0.086 0.806 —480.467
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