2022 Vol. 19 No.4 328-339
BectHuk PYAH. Cepus: UndbopmaTusaums o6pa3oBaHna  http://journals.rudn.ru/informatization-education

& RUDN Journal of Informatization in Education ISSN 2312-8631 (Print); ISSN 2312-864X (Online)
)
%

I'OTOBHOCTD ITEAAT'OI'OB K UTHOOPMATU3ZALNA
ICT SKILLS AND COMPETENCIES AMONG TEACHERS

DOI 10.22363/2312-8631-2022-19-4-328-339

UDC 378.14
Research article / HayyHas ctatbsa

Integration of assignments
for students of a pedagogical university
on the usage of information technologies
in teaching schoolchildren

Lyubov A. Shunina , Alexander V. Grinshkun

Moscow City University, Moscow, Russian Federation
shuninala@mgpu.ru

Abstract. Problem statement. The authors describe approaches to the integration of as-
signments for students of a pedagogical university on the usage of information and telecommu-
nication technologies in the professional activity of a teacher. This study is a continuation of the
authors’ recent research of issues related to modeling approaches to the integration of methodi-
cal systems for the training of future teachers based on cloud technologies (on the example of
International Baccalaureate schools). The purpose of the study is to obtain a practical confirma-
tion of the effectiveness of the proposed approaches to the integration of the content of academ-
ic disciplines through practical tasks. Methodology. A pilot study consisting of several stages
was conducted. The goals, objectives and content of practical works offered to students of
a pedagogical university within the framework of studying a number of disciplines were ana-
lyzed, opportunities for their integration were identified. Control and experimental groups
(16 people each) of pedagogical university students were formed. The participants of the exper-
imental group were offered to perform specially designed practical assignments, which required
knowledge and skills of disciplines integrated into the content. Results. The study found that
the integration of assignments for students of a pedagogical university on the usage of infor-
mation and telecommunication technologies in teaching schoolchildren contributes to the effec-
tiveness of the formation of professional competence of such teachers. Conclusion. The effec-
tiveness of the integration of assignments for students of a pedagogical university on the usage
of information and telecommunication technologies in the professional activity of a teacher has
been experimentally proved, positive aspects of such integration have been identified.
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B 00y4€eHNUN LUKOJIbHUKOB
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Mocxkosckuil copoockoti nedazoeuueckutl ynusepcumem, Mockea, Poccuiickas ®edepayus
shuninala@mgpu.ru

Aunnortanus. [locmanogka npodaemvi. ONMICHIBAIOTCS MOAXOAB! K MHTETPALNH 331aHUIH
IUTSL CTYZICHTOB TIEIATOTHYECKOTO By3a TI0 NMPUMEHEHHIO MH(MOPMAIMOHHBIX M TEJIEKOMMYHHKA-
LFOHHBIX TEXHOJOTHH B MPO(ecCHOHANBHON NesATeNbHOCTH yunTessl. MccnenoBanue sBisieTcs
MIPOJIOJDKEHUEM M3Y4YEHHs] aBTOPaMH BOIIPOCOB, CBSI3aHHBIX C MOJEIMPOBAHUEM ITOJIXOJIOB K UH-
Terpalyy METOANYECKUX CUCTEM MOATOTOBKH OyAyLMX yuuTenel (Ha npumepe mkosn MexyHa-
poaHoro 6akanaBpraTa) Ha OCHOBE OOJIauHBIX TeXHOJNOrWil. Llenb nccaenoBanus — MpakTHYECKOe
noATBepxaeHUE (PHEKTUBHOCTH MPEATIOKEHHBIX MOAXO0A0B K MHTETPALUM COJACpKaHHUA y4el-
HBIX JUCLHMIUTIH Yepe3 MpakTHYecKue 3aianus. Memoodoaozus. IIpoBeeHO ONBITHO-3KCIIEPUMEH-
TaTbHOE HUCCIIEJIOBAHUE, COCTOSIIIEE U3 HECKOMBKHX 3TaroB. [IpoaHanm3upoBaHbl LEH, 33/1a41 U
COZIepXKaHNe MPAKTUICCKUX paldoT, MpeaaraeMbIX CTYJEHTaM IeAaroruueckoro By3a B paMKax
W3y4eHUs pAJa JUCIHIUINH, BBISIBIICHBI BO3MOXKHOCTH JIIA WX uHTerparuu. ChopMUpoBaHbl KOH-
TpPOJBHAS U SKCTIEPIMEHTANBHAS TPy (110 16 YeNoBeK KaXKnast) CTyJIEHTOB ITeIarorudecKoro
By3a. YUYaCTHUKaM SKCIIEPUMEHTAIBHOIN IpyIbl IPEeUIOAKEHO BBIIOIHEHUE CIIELUMabHO pas3pa-
OOTaHHBIX MMPAKTUYECKUX 331aHUH, U 4eTo TPeOYIOTCS 3HAHKS M HABBIKU JUCIUILIAH, HHTETPH-
POBaHHBIX B colepikaHue. Pe3yavmamsl. B Xole UCCIeOBaHUS YCTaHOBJICHO, YTO WHTEIpaLys
3aIaHU U CTYJEHTOB IEJaroriyecKoro By3a Mo MPUMEHEHUIO HH(POPMAIIMOHHBIX M TEICKOM-
MYHHUKAIIMOHHBIX TEXHOJIOTHH B OOYYEHUH IIKOJBFHUKOB CIIOCOOCTBYET 3(h(EKTHBHOCTH (POpMH-
poBanusl IPpo(heCCHOHATBHON KOMIETEHIIMH TaKUX YuuTeneil. 3axmouerue. DKCIEPUMEHTAIBHO
Joka3aHa 3(h(GEeKTUBHOCTh MHTErpally 3aJIaHdil IS CTYACHTOB MeJarorn4eckoro By3a Mo MpH-
MEHEHHI0O WH()OPMALMOHHBIX M TEJIEeKOMMYHHKALMOHHBIX TEXHOJOTHH B MpodeccHoHaIbHON
JeATENIbHOCTH YUUTEJIS, BBISBIICHBI ITOJIOKUTEIBHBIE aCTIEKThI TAKOW HHTETPAIUH.

KiaroueBsbie cioBa: nHdopmaruzanus o0pa3oBanusi, UHHOPMAIIMOHHBIC TEXHOJIOTHH,
TEJIEKOMMYHHUKAIIMOHHBIE TEXHOJIOTHH, METOIMYECKas crucTeMa 00y4eHus, MHTerpalus, mo/i-
TOTOBKA IMearoroB, Mexx1yHapoIHbIi OakaiaBpuat

Hctopus cratbu: moctymmwia B pegakiuio 16 mas 2022 r.; nopaborana mocjie peneH-
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Problem statement. A modern stable trend in science and education is
the strengthening of integrative processes. Usually, such an increase is observed
during periods of technological order change in the economy. New economic
needs create prerequisites for integration in science, production and education.
Integration does not just unite the fields of knowledge, it allows you to get new
objects of reality with new properties and goals of functioning, which is relevant
during the construction of the digital economy of the country [1]. Information and
telecommunication technologies have also greatly strengthened various integra-
tion processes, allowing various spheres of life and work of a person and society
to interact more efficiently. However, for the successful process of such integra-
tion, future personnel must be trained in a special way for the usage of infor-
mation and telecommunication technologies.

With regard to the field of “pedagogy,” the integrative approach is under-
stood as the position of research, according to which education is considered as
a process and result of pedagogical integration (interdisciplinary, intradisciplinary,
interpersonal, intrapersonal) [2]. Several authors whose research is devoted to
the potatoes (V.S. Bezrukova, A.S. Belkin, A.Ya. Danilyuk, N.K. Chapaeva and
others [3—6]), distinguish the following components of the integrative approach:
organizational-methodical, activity-practical and theoretical-content. At the same
time, in the definition of pedagogical integration proposed by I.D. Zverev and
V.N. Maksimova, it is noted that: “Integration is the process and result of creating
something inextricably coherent, unified, integral. In teaching, it is carried out by
merging elements of different academic subjects in one synthesized course (topic,
program section), by merging scientific concepts and methods of different disci-
plines into general scientific concepts and methods of cognition, by combining
and summing up the foundations of sciences in the disclosure of interdisciplinary
educational problems” [7].

Today, education and training of students who are the future teachers at
a pedagogical university is carried out using both traditional and innovative forms
of presentation of educational material. Among the most popular forms of training
are binary lectures-seminars, group discussions, business games, workshops, field
trips (excursions), classes with elements of socio-psychological trainings and
many others. However, despite all the variety of implemented forms, methods and
means of organizing the educational process, the student does not always have
the opportunity to apply the acquired scientific knowledge and skills in new con-
ditions, which in turn entails the formation of an incomplete understanding of
the subject under study, the causal dependence of events, phenomena, processes.
Besides, modern training is inextricably linked with the usage of information
technologies, which make it possible to implement an integrative approach at
a significantly higher level than training that uses only classical tools.

In view of the above, interdisciplinary integration with the usage of infor-
mation and telecommunication technologies can be called the most promising ap-
proach to improving the effectiveness of training future teachers at the university.
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The task of using interdisciplinary connections in the educational process in dif-
ferent periods was put forward by Ya.A. Komensky, I.G. Pestalozzi, J.-J. Russo,
L.N. Tolstoy, K.D. Ushinsky.

Three levels of integration of the content of educational material are distin-
guished:

— intrasubject — integration of concepts, knowledge, skills, etc. within indi-
vidual subjects;

— interdisciplinary — synthesis of facts, concepts, principles, etc. of two or
more disciplines;

— trans-subject — synthesis of the components of the main and additional
content of education.

In the context of the development of the digital economy and the inclusion
of the task of forming digital competencies in federal education standards, one of
the forms of organizing this type of integration is to conduct interdisciplinary
practical work using information and telecommunication technologies.

Thus, the problem of this research is that the modern education system at
this stage of its development can no longer be perceived holistically without
the usage of information and telecommunication technologies in its various fields,
which are ubiquitous and, as a rule, complex. The main function of informatiza-
tion of education is to ensure the achievement of two fundamental goals through
the usage of information technology: improving the efficiency of all types of
educational activities and improving the quality of training of specialists with
a set of skills necessary for the full realization of their potential in the modern
information society. Without a doubt, every modern teacher should have
knowledge in the field of computer science, should know the basics and prospects
for the development of new digital technologies, should have practical skills in
the usage of modern information and telecommunication technologies and
the usage of information tools and resources for making professional decisions.
In this case, the purpose of this research is to form basic approaches to the integra-
tion of tasks for future teaching staff on the use of information and telecommuni-
cation technologies in teaching schoolchildren.

Methodology. A pilot study consisting of several stages was conducted.
The goals, objectives and content of practical works offered to students of a peda-
gogical university within the framework of studying a number of disciplines were
analyzed, opportunities for their integration were identified. Two study groups of
students were formed: control and experimental, 16 people each, from students of
the Institute of Digital Education of the Moscow City University. The participants
of the experimental group were offered to perform specially designed practical
assignments, which required knowledge and skills of disciplines integrated into
the content. According to the results of the assignments, the performance of stu-
dents of the two groups in the discipline as a whole and for each practical work in
particular was compared.
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Results and discussion. In an earlier research, a model of approaches to
the integration of methodical systems for training future teachers for International
Baccalaureate schools based on cloud technologies was proposed [8; 9]. Then
the focus was on the issue of eliminating the disunity of the content of the selected
disciplines. The interim results of the current research presented in this publica-
tion should be considered its continuation.

Let's consider a variant of integrating assignments for students of a peda-
gogical university on the usage of information and telecommunication technolo-
gies in teaching schoolchildren by the example of organizing work with students
studying at the master's program ‘“International Baccalaureate: theory and tech-
nology” (training direction 44.04.01 “Pedagogical Education™).

Table 1
Matrix of integration of the content of academic disciplines through practical assignments

Module
Practical assignments

P.A. |P.A. |P.A.[P.A. |P.A. |P.A. |P.A. |P.A. |P.A. [ P.A.
1 2 3 4 5 6 7 8 9 10

Block Disciplines

Information technologies
in professional activity

Methodology and methods
of scientific research

Modern problems
of science and education

General Innovative processes
professional |in education
training”

+ + + + + + + + +

International Baccalaureate
programs and technologies

Foreign language
in the professional sphere

Meta-subject education
and technologies of its + + +
implementation

Special Trends in the development
issues of the | of international education

International
Baccalaurea- | Theory of culture

te system | @nd globalization

Foreign language
for special purposes

Educational | Educational resources
processin |inthe International + + + + +
International | Baccalaureate system

Baccalaurea- | Modern learning technologies + + + + +
te programs

Project activity in the educa-
tional practice of the Interna- + + +
tional Baccalaureate system

Assessment in the PYP/MYP
system of the International +
Baccalaureate

Disciplines | Training in the preparation
(modules) | of curricula in the PYP/MYP
by choice |system of the International
Baccalaureate

Professional development
of PYP/MYP teachers
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It was noted above that the usage of informatization of education leads to
the enrichment of the pedagogical and organizational activities of the educational
institution as a whole, and the teacher in particular. The authors who study the or-
ganization of the educational process, including the usage of information and tele-
communication technologies, in schools operating under International Baccalau-
reate programs [8; 10—16], note that for such teachers, professional training in
the field of informatization of education should include the development of skills
of effective application of information and telecommunication technologies.
The following skills are named among such:

— the usage of information and telecommunication technologies (including
multimedia technology, immersive technologies, artificial intelligence) to support
various types of professional activities;

— the usage of the opportunities of professional network communities in or-
der to improve their professional level;

— the usage of electronic educational publications and resources in their sub-
ject area;

— the ability to work in various digital educational environments.

The curriculum of the Master's program “International Baccalaureate: Theo-
ry and Technology” has a modular structure. Each module includes disciplines
for the presentation of the content of which both traditional and innovative
forms of presentation of educational material are used (binary lectures-seminars,
group discussions, business games, workshops, classes with elements of socio-
psychological trainings, etc.). It is obvious that the organization of such classes
requires consistency in the content and methodical approaches used by professors
of these disciplines.

At this stage, the emphasis is placed on integrating the content of a larger
number of disciplines from various training modules through assignments of rele-
vant thematic practical works offered to students. The Table 1 shows the matrix of
such integration for 16 disciplines for 10 assignments of practical work. For clari-
ty, the disciplines are grouped by the names of the modules to which they relate.

Here is an example of one of these practical tasks, as well as an example of
the work performed by a student during an experimental approbation.

Practical work “Development of a thematic website”

Possible integrated disciplines: “Information technologies in professional
activity,” “Modern teaching technologies", "Foreign language in the professional
sphere,” “Educational resources in the International Baccalaureate system,” “Pro-
fessional development of PYP/MYP teachers.”

Purpose: to determine possible options for presenting the professional acti-
vity of a teacher on the Internet; to develop an electronic educational resource.

Tasks:

— to develop a website structure (using information visualization services);

— to explore the possibilities of modern builders for creating websites;

— to develop an educational and methodical or personal website, according
to the structure that meets the purposes and objectives.
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Assignment.: develop an hour-long walking excursion for schoolchildren (city
district, park, exhibition center, museum and surrounding area, etc.) with a visit to
at least six points of the route. It is necessary to take into account the average
speed of movement of schoolchildren and the length of the route; calculate
the total time and time of visiting thematic points; overlay the developed route on
the map. Create a web page for a thematic excursion with the following infor-
mation: an interactive map with a developed route, a brief description of the route,
a form for registering for the excursion, a feedback form.

Recommendations for completing the assignment: when performing the first
part of the assignment, it is possible to use the following plan.

1. Check out the theoretical material on the topic of the lesson.

2. Determine the place and purpose of the planned excursion.

3. Develop a route taking into account the requirements specified in the task.

When performing the second part of the assignment, it is possible to use
the following plan:

1. Based on the theoretical material proposed by the professor, choose
a website builder that meets your requirements.

2. Prepare the content for filling the site, taking into account the technical
requirements.

3. Carry out the development and content of the site of a thematic excursion.

Report form. Publish the developed website on the Internet and send
the URL to the professor. If the publication of the site on the Web is not possible,
then it is necessary to provide the professor with access to the pages of the site in
the mode of joint viewing or editing.

Methodical recommendations. The Google Sites service can be used as
an example of a constructor for creating a website. In this case, when performing
the second part of the task, you can use the pre-prepared instructions for working
in the environment of this constructor. It is advisable to provide this instruction
with illustrations and hints on interface elements. It is also necessary to inform
students in advance of the evaluation criteria for this assignment.

One of the variants of the criteria may look like Table 2.

Table 2
Approximate criteria for evaluating the website of a thematic excursion

Criteria Number of points

The placed object according to the condition of the task (interactive map
with the route, a brief description, forms for registration and feedback)

1 point per object

1 point per object,

Additional interactive object but no more than 3 points

Additional description of objects on the interactive map 1 point
The question in the feedback form, which lists all the thematic points .
1 point
of the tour
Link to an electronic educational resource corresponding to the topic 1 point,
of the excursion but no more than 3
Sustained overall design of all elements 1 point

An example of the work performed. The examples of students performing
the task are Figures 1 and 2.
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Myseit-ycansba Kyckoso

Veanpba Kycroso — BbiBiee uMeHKe rpadpoB
LllepeMeTeEbIX, [Ae COXPAHMICH APXUTEKTYPHO-
XYOOKEeCTBeHHBI aHcaM61b XVIII BeKa. PACTIONOKEH HA
BOCTOKEe MOCKBbI Ha TEPPUTOPUM PalioHa BellIHAKM.
Ycazpba cocTosIa U3 TPEX YacTer: 3arpyaHOH co
3eepuHLeM, PAHLY3CKOro PEryaspHOro MapKa ¢
(OCHOBHBIM apXUTEKTYPHBIM aHCaMBIIeM ¥ aHITUIACKOro
napka «[ai». APXMTEKTYPHO-IAPKOBbIA KOMIUIEKC
LeHTpaNbHON NapagHOi YacTH COXPAHHIICA NPAKTUYECKU

TIOJIHOCTEIO.

Bururnepus. KycKOBO

[ M3L

Figure 1. Fragment of the developed website of a thematic tour
of the territory of the Kuskovo Estate Museum

PervucTpaLua Ha MeponpusaTue

AaTsl: 28MioHA, 2022 T.
Adpec: Mysef-ycanb6a Kyckoso
KoHTaKTbi: (+7) (930) 169-78-65

¥y assara.lu@gmail.com
(683 COBMECTHOD 4OCTYNa) CMEHHTS akKayHT

* 06a3aTensHO S
Monana HeBecT

Kycko so@

TyanetHaaka6uHka

Kyckoso b,
Bonuuaf . 3
+ Pl
leconapi. - e
I0-YXTOMCKUA"
Google MyMaps

Vims ®ammnna

Figure 2. A fragment of the developed website of a thematic excursion
with a registration form and an interactive route map

Results and discussion. Most of the developed assignments form the basis
of the practical part of the discipline “Information technologies in professional
activity.” The evaluation of the effectiveness of the integrated assignments on
the usage of information and telecommunication technologies in teaching school-
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children when working with students of a pedagogical university was carried out
on the basis of the results obtained while

— collecting feedback from students of the experimental group; and

— comparing the marks obtained by students of the control and experimental
groups.

To collect feedback, students were asked to fill in a questionnaire. Thus,
100% of respondents responded positively about the content and practical orienta-
tion of the proposed assignments. More than half of the students rated the proposed
assignments as moderately difficult and stated the sufficiency of the accompanying
reference and illustrative material. Recommendations on changing the sequence of
the assignments in order to increase the consistency of the theoretical content of in-
tegrated disciplines and practical development of the acquired knowledge are high-
lighted among the comments and suggestions made by some students.

For the second part of the experiment, two study groups of students were
identified: control (POM MB-201m, 16 people) and experimental (POM MB-211m,
16 people). The control group was offered assignments to work out the skills of
using information technology in various fields of professional activity of a teach-
er, without relying on theoretical material studied in other disciplines. The experi-
mental group carried out the designed assignments, that required knowledge and
skills of disciplines integrated into the content. The number, volume of assign-
ments and their sequence were equal.

At the end of the semester, the performance of students of the two groups was
compared in the discipline as a whole and for each work in particular. The values of
the average final score and average scores for the works are shown in Table 3.

Table 3
Average values of points received by students for carrying out the practical assignments

Assignment | Assignment | Assignment | Assignment | Assignment )

Group Ne 1 No 2 Ne 3 No 4 Ne 5 Final score
Control 6.6 5.3 6.5 4.5 4.9 27.8
Experimental 7.9 8.1 7.7 7.8 7.8 39.2

B Control group M Experimental group
39,2
27,8

6,6 79

8,1 7,7 7.8 7,8
l 53 . il . 45 l 4,9 l

Assignment Assignment Assignment Assignment Assignment Total points
Nel Ne2 Ne3 Ne4 Ne5

Figure 3. Academic performance of students of experimental and control groups
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Based on the data in the table, a diagram is constructed that clearly demon-
strates the higher indicators of the experimental group (Figure 3).

The small number of people in the control and experimental groups does not
allow us to talk about the regularity of the results obtained. However, the com-
bined result of the two parts of the approbation reflects a positive prerequisite
for continuing research in this area.

Conclusion. The usage of integrated interdisciplinary assignments for
the training of masters — future teachers of International Baccalaureate schools has
the following positive aspects:

— creating conditions for the implementation of the principle of systematic
learning;

— maintaining optimal conditions for the development of critical and crea-
tive thinking;

— contributing to the development of a systematic worldview, harmonization
of the personality of students;

— expanding and deepening the interdisciplinary relations;

— activation of cognitive activity of students.

Therefore, it can be argued that information and telecommunication tech-
nologies make it possible for future teachers to develop assignments for school-
children with a high integrative degree. However, for the successful implementa-
tion of approaches to the integration of assignments for students of a pedagogical
university on the usage of information and telecommunication technologies in
teaching schoolchildren, additional work may be required to harmonize the me-
thodical systems of disciplines that form the basis of such training.
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