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The context of education has changed dramatically due to the Covid-19 pandemic.
It seems that the use of online education has increased even though the need for social
distancing is no essential. This article presents results of the surveys conducted in Norway
and Ukraine and dedicated to the dynamics of professional digital competence in times
of educational transformation.

Key words: digital technology, early childhood education, pre-service teachers,
digital competence, attitudes.

Attitude and digital technology use in early childhood education

A key aspect of digital education is the need to equip all learners with digital
competence, which involves knowledge, skills and attitude. This is stated in the European
Commission’s digital education action plan for 2021-2027 [1]. Prior to the Covid-19
pandemic, attitudes towards digital technology seemed to have the greatest impact on
practitioners’ use of digital technology among early childhood education (ECE) teachers
and pre-service ECE teachers. A large American study of ECE teachers (n = 1234) found,
through the use of a path model, that attitudes towards the value of technology had the
greatest impact on ECE teachers’ technology use [2]. When Casillas Martin et al. [3]
studied Spanish pre-service ECE teachers in 2017 (n = 332), they found that students
acknowledged the need for and importance of ICT for their future careers and wanted to
become proficient in their use of ICT. The pre-service ECE teachers assessed their
attitudes towards ICT as being very positive, but they described their use of ICT as
moderate and their knowledge related to it as limited. The authors concluded that digital
competence was yet to be achieved by students beginning their training in ECE studies.
If this is the case, it is crucial that we are aware of the dynamics of professional digital
competence (PDC), which involve technical skills, attitude and subject-related
pedagogical competence. Palomino [4] also found that Spanish pre-service ECE teachers
showed favourable attitudes towards the use of ICT, but that the attitudes were
conditioned by the appropriate training received. The research has shown that teachers’
negative attitudes towards the use of digital technology is related to training
deficiencies [4]. The research conducted prior to the educational transformation has also
supported the notion of a strong link between attitude and practice. Mueller et al. [5]
found that attitude towards computer technology proved to be a critical contributor when
distinguishing between successful and less successful integrators of digital technology in
teacher education. They claimed that the predictive strength of attitude towards computer
technology as an instructional tool was consistent with recent research. Hew and
Brush [6] found that technology integration was directly influenced by four barriers,
listing teachers’ attitudes and beliefs towards using technology as one of them.

Teaching with digital technology changed dramatically as Covid-19 became a
global concern. Due to social distancing and mandatory requirements, education and
society had to lock down. This varied across the globe in severity, but education was
conducted digitally for a long time. The change was so dramatic that, in research
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terminology, it is referred to as the educational transformation [7; 8]. This article presents
results from a survey conducted in Norway of how attitudes towards digital technology
have been affected during the educational transformation. Using the outcome of the
results from the relationship between two Norwegian cross-sectional studies, this article
discusses the results of a Ukrainian cross-sectional study. The results from the Norwegian
analysis indicate a disruption within the dynamics of digital practices. Prior to the
pandemic, attitude was a statistically significant predictor of students’ expected use of
technology in their future professional practices with children. When conducting the same
survey ten months into the pandemic, attitude was no longer a predictor related to the use
of digital technology [9]. This calls for further research, and the Ukrainian data have
added an international perspective to the study. All data collected are based on the same
survey construct.

Research question

What are the dynamics between Ukrainian pre-service ECE teachers’ competence,
use and attitudes regarding digital technology and educational practices?

Background for the study. The results of the multiple regression analysis from
the Norwegian data from 2020 and 2021 showed that there were different dynamics
between use, competence and attitude between the groups. As shown in Table 1, attitude
was not a statistical predictor for future use of ICT in 2021. For the model in 2021, only
PDC was statistically significant for pre-service ECE students’ application of digital tools
in their future work with children. The adjusted R-square for the multiple regression
model was 0,162, which indicates that 16,2% of variation in the output variable (I will
often use digital tools in my future pedagogical work in kindergarten) can be explained
by competence as the main predictor.

Table 1
Standardized linear regression coefficients to predict the professional application
of ICT with the use of the item ¢l will often use digital tools in my future
pedagogical work in kindergarten’ [8]

Data Attitude PDC
2020 (n=61)| 0,27** (p = 0.012) | 0,43*** (p = 0,000)

2021 (n=57)| —0,05 (p =0.655) |0,45%** (p = 0,001)

*Significant at the 0,05 level (two-tailed)
**Significant at the 0,01 level (two-tailed)
***Significant at the 0,001 level (two-tailed)

This comparative study is based on a quantitative survey conducted at different
points in time. The first data collection was conducted in Norway at the start of the
pandemic, April and May 2020, at UiT The Arctic University of Norway. Of the 85 pre-
service ECE teachers in the last semester of their bachelor’s degree, 61 replied to the
survey, resulting in a response rate of 71,8%. After experiencing extensive use of online
education, follow-up surveys were conducted during the spring of 2021. In February, 57
of the 80 Norwegian pre-service ECE teachers in the last semester of their bachelor’s
degree replied to the survey, resulting in a response rate of 70,4% (these findings are
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presented as background for the study). The second round of data collection was
conducted in both Norway and Ukraine. The Ukrainian survey was conducted during
April and May 2021 at Kharkiv National Pedagogical University, where 55 of the 73 pre-
service ECE teachers in their third year of education responded to the survey, resulting in
a response rate of 75,36%. The survey applied in this study was developed in 2015 and
has since been modified and refined. It has been applied internationally and over time in
Norway, with persistent results of sufficient scores when calculating the construct’s
internal consistencies. When using regression analysis to test attitude and PDC as
predictors for application of digital tools, both predictors have been shown to be
statistically significant for pre-service teachers and teacher educators in both Norway and
New Zealand [9; 10; 11].

We calculated Cronbach’s alpha as a measure for internal consistency. This
determines whether the data can be employed for research and whether the acceptable
value of alpha is between 0,70 and 0,90 [12]. We found that alpha was acceptable for
further analysis (see Table 2). We have used Student’s t-test to determine statistical
difference when comparing means, and effect sizes were calculated using Cohen’s d-
value: 0,2 = small effect, 0,5 = medium and 0,8 = large effect [13, p. 267]. We operated
with a significance level of 0,05.

Table 2
Measure for internal consistency by Cronbach’s alpha
. Norway 20 Norway 21 | Ukraine 21 .
Variable (n = 61) (n=57) (n = 55) Number of items
PDC 0,676 0,754 0,706 8
Attitude 0,721 0,706 0,759 8

Descriptive statistics of variables. When calculating the effect size there was
hardly any difference between the two groups of students when looking at mean-scores
of their DC (see table 3), their attitudes and their expected use of digital tools in their
future professional practices.

Table 3
Means, standard deviation and effect sizes for the items used in the regression
analysis
Variable Norway Ukraine Effect
(SD) (SD) size (d)
PDC 3,53 (0,64) | 3,45(0,53) 0,13
Attitude 3,53 (0,53) | 3,56 (0,54) -0,05
I will often use digital tools in my future | 3,84 (1,09) | 4,00 (0,63) -0,18
pedagogical work in kindergarten

50



Martepianu VI MixxnapoaHoi HaykoBo-ipakTHuHOI KoH(pepenuii, 20-21 tpasus 2022 poky

Multiple regression analysis: The Ukrainian results. Through use of regression
analysis, the dynamics between these variables seem more interesting and differences
between the countries are found. Keeping in mind the absence of attitude as a predictor
in the Norwegian regression model for 2021, the dynamics within Ukrainian digital
practices seem to have remained more stable (see table 4). For the Ukrainian model, both
predictors were statistically significant for pre-service ECE teachers’ application of
digital tools in their future work with children. The adjusted R-square for the multiple
regression model was 0,337, which indicates that 33,7% of variation in the output variable
(I will often use digital tools in my future pedagogical work in kindergarten) can be
explained by the two predictors in the model.

Table 4
Standardized linear regression coefficients to predict the professional application
of ICT with the use of the item ¢l will often use digital tools in my future
pedagogical work in kindergarten’

Data Attitude PDC
2021 (n =55) | 0,39** (p = 0,005) | 0,28* (p = 0,040)

Separate standardized linear regression analyses. The explanatory power of
predictors when analysed separately is presented in Table 5, it shows that the explanatory
power remains significant within the Ukrainian model.

Table 5
Explanatory power of the predictors when analysed separatel

Output variable Year Attitude PDC

Norway: | will often use digital tools in my 2020 23,9%*** | 32,0%***
future pedagogical work in kindergarten (April)

2021 (Feb.) | 0,8% | 17,5%***

Ukraine: | will often use digital tools in my 2021 0,29%*** | 24,4%***
future pedagogical work in kindergarten (April)

Descriptive statistics single variables. When looking through the single variables,
there are certain differences that stand out as being statistically significant (see Table 6).
One is related to when the respondents were asked to agree or disagree with the statement
“Expectations related to the use of digital tools in kindergartens frustrate me”. Both
nations tended to disagree with the statement, but there was a significant difference
regarding the degree to which they were in disagreement (d = - 0,72). When asked to
disagree or agree with the statement “The use of digital tools is essential for good
pedagogical programmes in kindergartens”, the difference was also statistically
significant (d = - 0,68). The Norwegian pre-service ECE teachers were close to neutral,
while the Ukrainian pre-service ECE students had a tendency to agree with the statement
(see Table 6 and Figure 1).
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Table 6

Statistically significant mean differences within single variables. The table also
shows p-values (t-test) and effect size (Cohen’s d)

Variable Norway | Ukraine | Effect | p-value
(SD) (SD) size (d)
Expectations related to the use of digital 2,05 2,75 -0,72 |0,001***
tools in kindergartens frustrate me. (0,93) (1,02)
The use of digital tools is essential for 3,14 3,82 -0,68 |0,001***
good pedagogical programmes in| (1,14) (0,86)
Kindergartens.
&0 B Ukraine
M tMorway
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40
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disagree
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The use of digital tools is essential for good pedagogical programs
in kindergartens.

Figure 1. Clustered bar chart showing percentage of responses to the statement
“The use of digital tools is essential for good pedagogical programmes in
kindergartens” by country

The need for further research. In order to understand the reasons for the statistical
difference between Ukrainian and Norwegian pre-service ECE teachers, it is necessary to
qualitatively analyse the educational context in both Ukraine and Norway. In Ukraine,
the use of digital technology is regulated by the regulatory framework [14]. In the most
recent edition of Basic component of preschool education, the educational line ‘Computer
literacy’ was introduced in the variable component, which provides for the formation of
the informative competence of a pre-schooler. It also emphasizes that the use of ICT in
the educational process of kindergarten is one of the newest and most urgent problems in
pedagogy. The system of modern preschool education needs the constant introduction of
innovative technologies throughout the educational process. In Norway, digital
technology was mentioned in the framework plan for kindergartens as early as 1995, but
the Ministry of Children and Family Affairs showed no real interest in ICT’s potential in
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kindergarten settings, or in developing digital literacy among practitioners [15]. This has
improved in recent years, and the current framework plan for kindergartens has a stronger
emphasis on digital technology, stating that “digital practices in kindergarten shall
encourage the children to play, be creative and learn” [16, p. 44]. But there is still a lack
of research into the field of PDC in early education [17], and the lack of conceptual clarity
regarding what PDC entails is a challenge [18].

Teachers play a major role in all educational reforms and innovations, since they
are the ones in charge of adapting their educational environment to whichever resources
they are offered, ICT being one of them [3]. The fact that attitudes have weakened as a
predictor of Norwegian pre-service ECE teachers’ application of digital technology could
serve as an indicator that the handling of the crisis has affected how attitude plays a role
in digital practices. As no one was prepared for the extensive use of online education, the
handling of the challenge was rather ad hoc and varied in quality. But the pandemic
affected all countries in Europe, causing an increase in online education. In Ukraine, with
the appearance of the first cases of Covid-19, a lockdown was declared on 12 March 2020,
according to the decree of the Cabinet of Ministers of Ukraine [19]. Educational
institutions of all levels started online education, and this was also the case for Norway.
Higher education institutions continued to work in that way until June 2020. In the autumn
of 2020 and throughout 2021, universities were encouraged to conduct classes using
online education. The difference found between Norwegian and Ukraine pre-service ECE
teachers could also be a result of broader variances related to pedagogical traditions and
culture.

There is a need for more research into whether this effect is related to the extensive
use of online education, the quality of education provided during the pandemic or more
fundamental differences in pedagogical and educational cultures. In reality, there are
probably many factors involved, but a more complex understanding is needed to ensure
quality in ECE programmes that educate pre-service teachers because the hybridization
of education is here to stay. Based on the Memorandum of Understanding between
H. S. Skovoroda Kharkiv National Pedagogical University and UiT The Arctic
University of Norway, we encourage fellow researchers, PhD candidates and others to
engage in the further exploration of these differences in the statistics that have emerged
from this study. What lies behind these numbers needs to be qualitativrly researched to
gain a deeper understanding of the involved complexity of professional digital
competence in a new educational context.
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CHUCTEMA 3AKJAJIB BINCBKOBOI OCBITH JIATBII

Mariain O. B.
3100yBay TPETHOTO (OCBITHHO-HAYKOBOTO) PiBHSI BUIIO1 OCBITH
XapKiBChKHI HalllOHaIbHUN niefgaroriuanii yHisepeutet iMeHi I'. C. CkoBopoau
M. XapkiB, YKpaiHa

Y cmammi poskpumo 3ae0anms 8iticbkogoi oceimu Jlamsii: 3abe3nedeHHs
HABUAHHS  BILCOKOBOCAYHCOOBYIB, 300e3NeUeHHs NPOXOONCEHHI HUMU MINCHAPOOHUX
Kypcig nioguwerHs Keanigixayii, 3abe3neuents 8Ucoxkoi askocmi ocsimu. 3 ’sacoeano, wo
00 cucmemu Billcbkogoi oceimu Jlamsii 6xo0ame 3akaadu oceimu, ki 30IUCHIOIOMb
ni02omoeKy I nepeniocomosKy GillCbKOBOCIYHCOO8YIE8 V DI3HUX 2aANY35X GIlCbKOBOL
cnpasu.

Knirouoei cnosa: siticbkosa ocgima, cucmema ocgimu, 3akiao iliCbKo8oi ocsimu,
Mema HABYAHHS, 3a80aAHH OislIbHOCMI 3aK1adie ocsimu, Jlameis.

The tasks of Latvia’s military education are to ensure the training of servicemen,
to ensure that they take international advanced training courses, and to ensure the high
quality of education. The system of military education in Latvia includes educational
institutions that provide training and retraining of servicemen in various fields of military
affairs.

Key words: military education, educational system, military educational
institution, purpose of education, tasks of educational institutions, Latvia.

JlatBis 3 2004 poky € kpaiHoro-uieHoM HATO, 1o nae mijicTaBu AJjis BACHOBKY
npo ii TOCUTh BUCOKI JOCATHEHHS y cdepl BIUCHKOBOI OCBITH 1 MIATOTOBKUA. OJHUM 13
HanOanb HamionansHux 30poitHux cuit JIaTsii € mpodeciiini, 100pe HaBYeH1 CONJIaTH, K1
HE JIMIIC OBOJIOAIBAIOTh TEOPETHUYHHMH 3HAHHAMH, a W TPAKTUYHO JOCSTAIOTh
YCTaHOBJICHUX (i3UYHHUX 1 MOPAJIbHUX HOPM [2].

3aBaaHHAM CHCTEMH BIMCHKOBI oOcCBITH JlaTtBii € 3a0e3leyeHHsS HaBYaHHS
BIMCHKOBOCIIYKOOBIIIB Ta CHIBpoOITHUKIB HarionanpHux 30poMHMX CHUJT  Ha
kBamidikamiiHuX  Ta  mpodeciiHMX  Kypcax;  3a0e3medyeHHs  IMPOXOHKEHHS
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