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MEASURING THE DIGITAL COMPETENCE OF FUTURE PRIMARY SCHOOL
TEACHERS

V. O. Hrynko*

Reforming the education system in Ukraine dictates changes in the training of future primary
school teachers. This is particularly relevant when the formation of the digital competence of
future educators is considered. The research highlights the results of theoretical and empirical
study concerning the diagnostics and measurement of students’ digital competence: the definition
of criteria, indicators and description of levels of its formation. The author identifies digital
competence as a crucial component of the professional competence that combines the ability to
use digital technologies to create effective teaching and learning process, critically evaluate
digital resources in terms of expediency of their application in professional activities, and acquire
technological innovations. In view of this, four groups of criteria and indicators have been
established regarding the acquisition of digital technology ability: the development of students’
cognitive skills; the development of students’ creative skills; the development of student’s
communicative skills; the development of students’ collaborative skills. Based on these developed
criteria and indicators, the author characterizes the three levels of the formation of the digital
competence of the future primary school teacher as: high (student strives for self-development,
creatively solves the tasks, organizes a mutual work, helps other participants), adequate (student
uses the offered digital technologies and improves the ability to work with already known tools,
solves the tasks using the given recommendations, follows ethical principals in the course of
network communication, responsibly treats a group work), low (student does not feel an inner
need for self-development via the usage of digital technologies, has no own ideas, has few or
none participation in mutual work, strives to do the work separately from the group).
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JIATHOCTHKA IIH$POBOI KOMIIETEHTHOCTI MAMBYTHIX
YYHUTEAIB IIOYATKOBOI IIIKOAH

B. O. I'puHBKO

PecpopmyearHsi cucmemu oceimu 8 YKpaiHi duxkmye 3miHU U Y npogpeciliHiii nidzomosuyl
MalbymHix yuumesnie nouamrkoeoi WKOAU, 30Kpema aKkmyanvHocmi Habysae GQopMYy8aHHs
uugposoi KomnemeHmHocmi maitibymuix nedazozie. /l0CNIOJKEHHST BUCBIMIOE pe3ysibmamu
meopemuuHUX ma emnipuuHux nouwykie 3 npobremu Oia2HOCMUKU | 8UMIPHOBAHHS Yugposol
KomnemeHmHocmi cmyoeHmie: GU3HAUeHHsI Kpumepiis, NoOKaAs3HUKi@ ma Onuc pigHie il
cghopmosarocmi. Aemopka mpaxkmye yu@dposy KomMnemeHmMHicmoe ik KOMNOHeHmM npogeciiiHol
KOMNemeHmMHOCMI, UL0 NOEOHYE YMIHHSL BUKOPUCMOBYBAMU UUPDPO8I MEeXHON02I 015l CMBOPEHHSL
edpexmueHo020 HABUANILHO-8UXOBHO20 NPOUECY, KPUMUUHO OYiHI8amu yugposi pecypcu 8
acnekmi OoyinbHocmi ix 3acmocyeaHHss Yy npodpeciliniii  OdisibHOCMi,  080100i8AMU
MEeXHONOITUHUMU THHOo8AUIaMU. 3 02150y HA ue, 0O0TPYHMOBAHO UOMUPU 2pynu Kpumepiis 1
NOKA3HUKI8 COPMOBAHOCMI YMiHb BUKOpUCMOBY8AMU UUDPPO8L MEexHON02il: O/l po38UMKY
KOZHIMUBHUX YMIiHb CMYyOeHmi8; O/l pO38UMKY KPeamueHUux YmiHb cmyoeHmis; O/l po38UmKy
KOMYHIKOMUBHUX YMiHb cmyodeHmis; O/l po3sUMKY KONAbOPAMUBHUX YMiHb CMyoeHmis.
Cnuparouuce Ha pospobneHi Kpumepii ma NOKA3HUKU, a8mopKa XxapakKkmepusye mpu pieHi
cghopmogarHocmi  yugpogoi KomnemeHmHocmi MmaiilbymHbo20 6uumenss nouamkoeoi WKOAU:
sucokuili (cmyoeHm npazHe 00 CAMOPO3BUMKY, KPEamueHO eupiulye 3a80aHHSl, OpP2aHI308Ye
cnieHYy pobomy, Oonomazae IHUWLUM YUACHUKAM), OOCMAMHIU (cmydeHm euKopucmosye
NPONOHOBAHI UUPpoBl mMexHON02ii ma B00CKOHAME YMIHHSL pobomu 3 exe eidomMumu
IHCMpYyMeHmamu, 8upitlye 3a80AHHS, BUKOPUCMOBYIOUU HAOAHI peKomeHoauil, dompumyemoscsi
emuKu 8 Xo00i MepexHo20 CNIIKY8AHHSL, 810N08I0AIbHO cCmasumsest 00 epynogoi pobomuy), HU3bKUl
(cmyoenm He gi0uyesae SHYMPIWHBLOI nompebu Y CaMOPO3BUMKY UILISXOM BUKOPUCMAHHS
Uugposux mexHosozill, He Mae 8aAcHUX idell, malixke abo 308cim He bepe yuacmi 8 2pynosiil
pobomi, npazHe 3pobumu pobomy okpemo 8i0 pynu).

Knrouoei cnoea: suwa oceima, Mmailbymuili yuumensb nouamrkoeoi wWKOAU, Uugposa
KOMNEemMeHmMHICMb, KOZHIMUBHL YMIHHS, KPeamueHi YMIHHS, KOMYHIKAMUBHL YMIHHS,
KOaboOpamueHi YMIiHHS, Kpumepii, NOKA3HUKU, PIBHI.

Introduction. The constantly outline the education policy priorities of

changing modern world is characterized
by the daily information updating. It is
a necessity that teachers follow
innovations, not only within the
pedagogical  sciences, but more
generally within different fields to
remain familiar with the latest trends
and developments. Education reform
tends to focus teachers' attention on
continual professional development in
order to meet dynamic environment
demands.

The modern development trends of
social, cultural and informational
aspects of future teachers' professional
training necessitate special
consideration within the context of
country-specific study. This is reflected
in the legal normative documents that
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Ukraine:

"The strategy of information society
development in Ukraine" (2013), The
Law of Ukraine "On Higher Education"
(2014), The Project "Digital Agenda for
Ukraine" (2016), The Draft Law of
Ukraine "On National Program of
Informatization" (2017), etc.

Thus, the formation of digital
competence is one of priority directions
within the future teachers' professional
development. Digital competence
combines the ability to use various
information instruments (computers,
functions and capacities of software,
options of local and global computer
networks, etc.), as well as the expertise
to employ these instruments efficiently
within pedagogical activity. A high level
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of primary school teachers' digital
competence is becoming an indicator

that effective information and
communication technologies are being
employment by educational

institutions. This indicates the success
of education establishments’ activity
and serves as a necessary prerequisite
for the improvement of staff’s
professional potential.

The analysis of main researches and
publications. A great number of
scholars in the field of information
technologies are interested in the
particulars of future teachers' digital
competence formation.

The theoretical basis of the
competence approach in education is
covered by a number of scientists,
namely N. Bibik, S. Bondar,
M. Zhaldak, V. Kukharenko,
O. Ovcharuk, O. Pometun, O. Spirin
and others.

The methodology of teachers' digital
competence formation and evaluation is
represented in the papers written by
both native and foreign scholars:

O. Barny, V. Bykova, V. Vember,
O. Kuzminska, M. Leshchenko,
N. Morze, L. Tymchuk, M. Fraile,

A. Penalva-Vélez, Maria Spante, Mona
Lundin and others. In 2006, the
European Commission published a
study entitled "Digital Competence in
Practice: An Analysis of Frameworks").
Within this study, it is noted that the
digital competence realizes an ability to
employ information and communication
technologies critically and creatively in
order to attain goals in the field of work,
education, leisure time and social
activity. Digital activity is included in
the list of key lifelong learning
competencies in European
countries [2].

The united research center scholars
of the European Commission developed
a European system of digital
competence on the basis of
consultations and active cooperation
with a wide range of stakeholders from

areas such as industry, education, staff
training, employment, social
partnership, etc. C.Redecker and
Y. Punie designed a framework of
teachers' digital competence
(DigCompEdu). The necessary
instruments of teachers' IT competence
improvement are outlined in the
European system of teachers' digital
competence. The system DigCompEdu
was created to implement a common
approach concerning the identification
of the main spheres of teachers' digital

competence in the European
countries [7].
A. Ferrari interprets digital

competence as a set of knowledge,
abilities, and approaches that are
essential to employ information and
communication technologies, digital
media so as to exercise tasks; solve
problems; communication; information
management; cooperation; creation and
content expansion; knowledge
construction on the Dbasis of
effectiveness, propriety, criticism,
creativity, independence, flexibility,
ethics, reflectivity for professional
activity, education, rest, mutual work,
meeting consumer demands and
provision of opportunities for the rights
realization [3].

A similar interpretation concerning
understanding information and digital
competencies can also be found within
"The New Ukrainian School" [S]. The
New Ukrainian School embraces "sure
and at the same time critical use of
information and communication
technologies (ICT) to create, search,
process and exchange information at
work, within public space and private
communication; information and media
literacy, basics of programming,
algorithmic  thinking, work  with
databases, security skills in Internet
and cybersecurity; understanding of
professional ethics (copyright,
intellectual property etc.)" [5: 11].

The outline of unresolved issues
brought up in the article.
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Summing up scholar’s views on the
essence of teachers' digital competence,
as well as taking into account the
particulars of future primary school
teachers' training, one may define
digital competence in the following
terms: as a component of modern
teacher professional competence that
combines the abilities to employ digital
technologies in creating effective and
cognitive teaching and educational
processes for pupils, as well as critically
evaluating whether digital resources are
credibly for professional activity. It
should be noted that the development
of diagnostic tools is rather important
to effective digital competence
formation, including the identification
of criteria and levels of formation.

The formulation of the article
aims and tasks. The research aim is to
determine criteria and relative
indicators of future primary school
teachers' digital competence formation.

Results and Discussion. The
evaluation of the effectiveness of digital
technologies within the author's
methodological system was carried out
through the identified criteria and
indicators of future teachers' digital
competence. It is students’ ability to
employ digital technologies and develop
skills of the 21st century, particularly
cognitive, creative, communicative and
collaborative expertise.

During the course of the pedagogical
diagnose research (2014 - 2016),
conducted at the university department
with 90 student participants, the
following  criterion  groups  were
determined: indicators of the ability
formation of digital technology skills to
develop students’ cognitive skills;
indicators of the ability formation of
digital technology skills to develop
students’ creative skills; indicators of
the ability formation of digital
technology skills to cultivate students’
collaborative skills. The criteria and
indicators of each group will be
characterized separately.
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Indicators of the ability formation
of digital technology skills to
develop students’ cognitive skills

1) cognitive and projective criterion:

— practicability understanding of
task solving;

— ability to find information
necessary for task implementation,;

— ability to reason a sequence of
actions for task implementation.

2) cognitive and technological literacy
criterion:

— knowledge of digital technology
options as a means of cognitive ability
development;

— expertise to choose technology
that corresponds to task particulars;

— ability to deepen knowledge
about new digital technologies and
opportunities of their usage to
stimulate students' cognitive
development.

3) cognitive and prognostic criterion:

— ability to evaluate a cognitive
activity on the Dbasis of digital
technology usage from the perspectives
of their realization in the further
pedagogical activity;

— ability to evaluate critically
statements and remarks concerning the
usage of digital technology for the
stimulation of cognitive development;

— ability to predict further cognitive
development on the basis of digital
technology usage.

Criteria and indicators of the
ability formation of digital
technology skills to develop
students’ creative skills.

1) creative and projective criterion:

— creative task understanding;

— ability to find information
necessary for creative intention
implementation;

— ability to create an example of a
creative activity relevant to a stated
educational aim

2) creative and technological literacy
criterion:
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— knowledge of digital technology
options for creative abilities
development;

— ability to choose the technology
that corresponds to the particulars of a
creative activity;

— ability to deepen knowledge of
digital technology and usage options
within creative activity.

3) creative and prognostic criterion:

— ability to evaluate creative
activity on the basis of digital
technology usage within the context of
pedagogical activity;

— ability to evaluate critically
statements and remarks concerning the
usage of digital technology for the
stimulation of creative development;

— ability to predict further creative
development on the basis of digital
technology usage.

Criteria and indicators of the
ability formation of digital
technology skills to develop
students' communicative skills.

1) communicative and projective
criterion:

— communicative task
understanding;

— ability to find information
necessary for communicative task
implementation;

— ability to carry out a set of
measures for communicative task
implementation.

2) communicative and technological
literacy criterion:

— knowledge of digital technology
options for communicative development
stimulation;

— ability to choose technology that
corresponds to the particulars of
communicative activity;

— ability to deepen knowledge of
digital technology and usage options for
communicative development
stimulation.

3) communicative and procedural
criterion:

— ability to use technology for the
perception and  reproduction  of

information messages in the process of
communication with other people;

— ability to use technology for
participation in discussions, defending
personal point of view, etc.;

— ability to follow ethical practices
in the course of online communication.

Criteria and indicators of the
ability formation of digital
technology skills to develop
students’ collaborative skills.

1) collaborative and  projective
criterion:

— collaborative task understanding;

— ability to find information
necessary for task implementation,;

— ability to reason a sequence of
actions for collaborative task
implementation.

2) collaborative and technological
literacy criterion:

— knowledge of digital technology
options for the stimulation of
collaborative skills development;

— ability to choose technology that
corresponds to the particulars of
collaborative activity;

— ability to deepen knowledge of
new digital technology and wusage
options in collaborative activity.

3) collaborative and procedural
criterion:

— ability to use digital technology
for the implementation of collaborative
interaction in the course of task
fulfillment;

— ability to discuss content quality
directly or online, evaluating critically
statements and remarks in regard to a
created product;

— ability to maintain a positive and
supportive atmosphere during
collaborative activity.

During the course of future primary
school teachers' training, it is necessary
to define the levels of digital technology
skill formation for the development of
21st century skills on the basis of
developed criteria.
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Characterization of high, adequate
and low-level digital technology skills
are as follows:

— a high level is a conscious and

responsible approach to task
implementation, ability to find
necessary information and problem
solutions without assistance,

composing a plan of action and predict
a result, aspiring to deepen knowledge
on one's own, striving for self-
development, improvement of skills and
deepening knowledge regarding work
with previously familiar instruments,
an analysis of their usage when
carrying out tasks; solving tasks
creatively, considering a few variants of
any plan, scrutinizing proposed digital
technologies and willingness to try
other variants to realize ideas in a
better way; ability to employ digital
technology for communication,
expressing an  opinion in  the
information space clearly and briefly,
ability to ask questions correctly and
reason the usage of particular digital
technologies, following ethical
principles in the course of online
communication; ability to use digital
technology for mutual work actively,
ability to distribute work among all
group members and accept personal
responsibility for executed tasks,
having a respectful attitude to all
project / task participants, ability to
take into account the opinion of others,
showing interest in the positive results
of group work, helping other
stakeholders and creating a positive
working atmosphere;

— an adequate level is a conscious
and responsible approach to task
implementation, the presence of
motivation to acquire new knowledge
and technologies, finding different
problem solution variants, wusing
proposed digital technologies and
improvement of work with the familiar
instruments; executing tasks creatively
using recommendations, regarding
digital technologies critically and trying
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other variants to carry out ideas in a
better way; ability to employ digital
technologies for communication, ability
to express an opinion in the
information space clearly and briefly,
ability to ask questions correctly and
reason the usage of particular digital
technologies, following ethical
principles in the course of online
communication; ability to use digital
technology for mutual work, a
respectful attitude to group work,
ability to accept responsibility for tasks,
a respectful attitude to all project / task
participants, ability to take into
account the opinion of others;

— a low level is an inadequate
understanding of the reasoning of
digital technology employment within a
specific task. It embodies indifference in
the search of new solutions and does
not comprehend the influence of digital
technology on personal development; it
lacks an inner need to engage in self-
development via the usage of digital
technology; there is an absence of
personal ideas when employing training
material; avoiding group discussions in
information space, inability to explain
the reasoning of certain technology
usage, violations of net ethics;
identification of inertness and
indifference when distributing roles for
group work assignments, aspiration to
do work outside of group.

Conclusions. The article deals with
the topical problem of future primary
school teachers' training, in particular
the diagnostics of students' digital
competence expertise on the basis of
determined  criteria and  relative
indicators during experimental
research. In addition, the identification
of four criterion groups made it possible
to carry out monitoring of students'
abilities to employ digital technologies
to develop cognitive, creative,
communicative and collaborative skills.
A proper level of these students'
competences enables a successful life
and effective professional activity in the
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21st century. The
instruments included:

- criteria and indicators of abilities
formation to use digital technology for
the development of students' cognitive
skills;

- criteria and indicators of abilities
formation to use digital technology for
the development of students' creative
skills;

- criteria and indicators of abilities
formation to use digital technology for
the development of students'
communicative skills;

- criteria and indicators of abilities
formation to use digital technology for
the development of students'
collaborative skills.

The three levels of primary school
future teachers' digital competence
were developed on the basis of
determined  criteria and  relative
indicators. They include high, adequate
and low levels.

The perspectives for further research
lie in the analysis of processes and
results in the experimental stage
regarding the improvement of future
primary  school teachers'  digital
competence formation for the
development of their cognitive, creative,
communicative and collaborative
abilities.

diagnostic

REFERENCES (TRANSLATED &
TRANSLITERATED)

1. Balyk, N.R., Schmyher, G.P.
(2018). Metodologiia formuvannia
tsyfrovykh kompetentnostei u konteksti
rozrobky tsyfrovogo kontentu
[Methodology of digital competence
formation in the context of digital

content development]. Fizyko-
matematychna osvita — Physical and
mathematical education, 2(16), 8-12.
Retrieved from http:/ /fmo-

journal.fizmatsspu.sumy.ua/journals/2
018-v2-16/2018_2-16-
Balyk_Shmyher FMO.pdf DOI

10.31110 / 2413-1571-2018-016-2-
001 [in Ukrainian].

2. European Union.
Recommendation of the European
Parliament and to the Council of 18
December 2006 on key competences for

lifelong learning (2006/962/EC).
Official Journal of the European Union,
2006. Retrieved from

http:/ /eurlex.europa.eu/LexUriServ/Le
xUriServ.do?uri=0J:L:2006:394:0010:0
018:EN:PDF [in English].

3. Ferrari, A. Digital (2012).
Competence in Practice: An Analysis of
Frameworks. Luxemburg: IPTS-JRC.
Retrieved from
http:/ / ftp.jrc.es/ EURdoc/JRC681 16.pdf
DOI: 10.2791/82116 [in English].

4.  Grabovskiy, P.P. (2015). Kryterii,
pokaznyky i rivni rozvytku
informatsiinoi kompetentnosti vchytelia
pryrodnycho-matematychnykh
predmetiv [The criteria, indexes and
levels of teacher's of natural and
mathematics  subjects information
competence development]. Informatsiini

tekhnolohii v osviti - Information
technologies in education, 24, 134-146.
Retrieved from
http:/ /ite.kspu.edu/en/node /2468

DOI 10.14308/ite000556 [in
Ukrainian].

5.  Nova ukrainska shkola:

kontseptualni zasady reformuvannia
zahalnoi shkoly [New Ukrainian School:
Conceptual Principles for Reforming the
General School]. (2017). Retrieved from
http:/ /nus.org.ua/wp-
content/uploads/2017 /07 /konczepcziy
a.pdf [in Ukrainian].

6. Romanovskyi, O.H., Grineva,
V.M., Zhernovnykova, O.A., Shtefan,
L.A., Fazan, V.V. (2018). Formuvannia
tsyfrovoi kompetentnosti maibutnikh
uchyteliv matematyky: konstatuvalnyi

etap [Formation of  prospective
mathematics teachers’ digital
competence: ascertain stage].
Informatsiini  tekhnolohii i zasoby

navchannia — Information Technologies
and Methods of Education, 3, 184-200.

49



Zhytomyr Ivan Franko State University Journal. Pedagogical Sciences. Vol. 2(97)

BicHuk 2KumomupcobKko2o 0eprkasHo20 UHisepcumemy imeHi leana Pparka.
ITeoazoziuni Hayku. Bun. 2 (97)

Retrieved from
https://journal.iitta.gov.ua/index.php/
itlt/article /view/2412. DOI:
10.33407/itlt.v65i3.2412 [in
Ukrainian].

7. Vwuorikari, R., Punie, Y., Carretero
Gomez S., Van den Brande, G. (2016).

50

DigComp 2.0: The Digital Competence
Framework for Citizens. Update Phase
1: The Conceptual Reference Model.
Luxembourg Publication Office of the
European Union. EUR 27948 EN.
DOI:10.2791/11517 [in English].

Received: March 27, 2019
Accepted: June 03, 2019



