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Abstract. The article presents the experiment on the formation of participative and digital
readiness of teachers of supplementary technical education (STE) through the joint creation of
the Moodle course “Initial technical modeling” on the platform of the NCJSC “Baitursynov
Kostanay Regional University” (Kostanay, Kazakhstan). The experiment was organized among
32 STE teachers of the Kostanay region; the stages of the experimental work included the initial
stage (analysis of the formation of the participative and digital readiness of STE teachers;, the
forming stage (organization of an experiment on the joint creation of the Moodle course); final
(determination of the achieved level of formation of the studied readiness). Research materials:
the results of the joint activities of STE teachers on the creation of digital educational content (a
jointly developed advanced training course on the Moodle platform of Kostanay Regional
University named after A. Baitursynov; a YouTube channel jointly created by teachers; tools for
summative and formative assessment, evaluating and measuring means of students' achievements
in STE, texts of modernized training programs in the direction of the STE). The hypothesis of
the study is as follows: the formation of participative and digital readiness of teachers of
supplementary technical education is implemented on the principles of parity, flexibility and
communicativeness of co-activity in creation of digital educational content. The experiment
showed a significant impact of co-activity to create digital educational content on all components
of the studied readiness (motivational, content-based, operational).

Keywords: supplementary technical education, readiness of teachers, digital readiness,
participative and digital readiness, joint activity, Moodle course, digital education, participation

Basic provisions

The participative and digital readiness of teachers of supplementary technical
education (STE) is considered as a complex result of the system of pedagogical
training.

The given research indicates the author definition of the core term as the
active participation of teachers of organizations of supplementary technical
education in joint activities with the subjects of the educational process to create,
implement and reflectively analyze digital educational content on the principles of
mutual responsibility and cooperation.

The studied readiness consists of three main components: motivational,
content-oriented and operational components. According to the programme of the
formation of the participative and digital readiness of teachers of supplementary
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technical education that includes introductory, formal and final stages, the levels of
the given readiness have been identified as low, intermediate and high.

The key factor in transition of participants from the lower to higher levels of
the readiness lies in the joint co-creation of the Moodle course organized by BKRU
(Kostanay) as a form of proliferation of the results of the study.

The research highlights in the following correlations: 1) involvement in the
joint creation of digital educational content contributes to the intensification of the
formation of digital skills of STE teachers (motivational and content-oriented
components of the readiness); 2) real participation of the teachers into creation of
the digital content when programming the Moodle course is an effective
mechanism in the formation of the content-oriented and operational components of
the participative and digital readiness of STE teachers; 3) the higher levels of
formation of the content-oriented and operational components of readiness
correlates with an increase in the motivational component.

Introduction

The analysis of the readiness of teachers is one of the indicators of monitoring
the system of the entire teacher education, which, in the modern era of world
instability, is undergoing constant changes, both in the target and in the content
aspects.

The system of supplementary education at the present stage of development
requires a transition to the use of "high-intensity new, creative... pedagogical
technologies™ [1]. Considering the need for structural changes in the formation of
the readiness of teachers of supplementary technical education, it should be
emphasized the growing role of the system of supplementary education (SE) of
children in the Republic of Kazakhstan, as a whole. Statistical data reflected in the
Concept development of preschool, secondary, technical and vocational education
of the Republic of Kazakhstan for 2023-2029 (hereinafter referred as Concept)
demonstrate a decrease in the activity of involving children in the system of
supplementary education (see Fig. 1) [2]. The reasons for this decline are both
external (social, due to the decline in the involvement of children in organizations
of SE during the pandemic), and internal factors (replacement of additional
education by self-education, lack of interest in certain areas of SE).

Number of children in SE in
Kazakhstan per years

1216073 1347676 1267843

2020 2021 2022

Figure 1 — The number of children involved into the supplementary education in
the Republic of Kazakhstan (2020-2022)



Referring to the Concept, the problems of supplementary education in the
Republic of Kazakhstan are related to “the lack of out-of-school organizations
within walking distance from the place of residence of children and free school
extracurricular activities; also low coverage of children with SEN (special
educational needs) and those studying in rural areas with supplementary
education” [2].

Thus, a partial transfer of the system of supplementary education to a distance
format could solve the problem of the remoteness of supplementary education
institutions and the coverage of students in rural areas in SE.

Based on the fact that there is a shortage of teachers of supplementary
technical education in the Republic of Kazakhstan (482 teachers in 26 SE
organizations according to the Report on supplementary technical education in the
SE system “On stations and centers of young naturalists, ecologists and tourists™)
[3, p. 11], remote the format of the organization of the STE (supplementary
technical education) will be able to provide the possibility of access and mobility
of participation of a wider number of students within this direction.

Thus, at the social level, the research problem is determined by the presence
of a contradiction between the society need for high-quality training of teachers of
supplementary technical education (STE) for the use of distance learning
technologies and the insufficient readiness of the education system to meet this
need. At the theoretical and technological levels, the research problem is
determined by the presence of increased requirements on the part of stakeholders
(consumers of educational services) for the readiness of STE teachers to use
distance learning technologies and the insufficient effectiveness of the use of
traditional pedagogical technologies in education.

Thus, it is the distance learning format in the system of supplementary
technical education that requires fundamental changes in the formation of the
readiness of STE teachers in new aspects: participative and digital.

Materials and methods

The aimof this article is to present an experimental work on the formation of
participative and digital readiness of teachers of supplementary technical education
through the joint creation of the advanced training course on the Moodle platform.

Based on the aim of the study - to increase the level of formation of
participative and digital readiness of teachers of supplementary technical
education, the objectives of the study were formulated:

1. Studying the state of the research problem in the psychological,
pedagogical, philosophical, social and methodological literature;

2. Definition of the concept of "participative and digital readiness of teachers
of supplementary technical education”;

3. Disclosure of the structural components of the studied readiness;

4. Presentation of the logistics of experimental work on the formation of
participative and digital readiness of teachers of additional technical education;



5. Analysis and presentation of the results of the formation of the studied
readiness.

Methods of the research: theoretical (analysis of sources of information, legal
documentation); theoretical and practical (modeling the structure of readiness
under study, presenting the main indicators of participative and digital readiness of
teachers of supplementary technical education); empirical (collection and
systematization of data on the formation of the studied readiness, experiment,
modeling of digital educational content in the form of developing the advanced
training courseon the Moodle platform, analysis and presentation of research
results).

Research materials: the results of the joint activities of STE teachers of on the
creation of digital educational content (a jointly developed advanced training
course on the Moodle platform of Kostanay Regional University named after A.
Baitursynov; a YouTube channel jointly created by teachers; tools for summative
and formative assessment, evaluating and measuring means of students'
achievements in STE, texts of modernized training programs in the direction of the
STE).

Participants of the study: 32 STE teachers of Kostanay region, who constitute
the experimental group (EG).

Results and discussion

Based on the research problem, we will define the main terminological
apparatus in the framework of studying the formation of participative and digital
readiness of teachers of supplementary technical education.

The main concept includes the participative and digital readiness of teachers
of supplementary technical education, which includes specific complex concepts
that require clarification.

Specific complex concepts include “participative readiness”, "participative
and digital readiness™ and "supplementary technical education™. Let us present the
characteristics of these concepts in our study.

In the psychological and pedagogical literature, “participativity” is
interpreted as a property of activity that reflects its “collegiate character” [4], as a
way of interaction between community members on the principles of “mutual
responsibility, cooperation” [5]. We position participation after E.B. Bystray, who
considers participativity as a property of a pedagogical phenomenon, including
"active participation of everyone" [6], participation and involvement of all
participants in a certain aspect of activity.

Readiness is considered as a result of training, a personal state [7], a stable
personality characteristic [8] or an integral part of competence [9].

Considering digital readiness, researchers T.E. Khavenson and M.A.
Gizatullin distinguishes its specific features - manufacturability, a positive attitude
towards digital technologies and innovativeness in pedagogical activity [10].

Supplementary technical education is a type of organization of supplementary
education for children in the form of stations for young technicians (centers,
schools of technical creativity for children and youth), which implements



"educational programs of supplementary education in order to meet the educational
and cultural needs of students, including children with special educational needs, in
the interests of the individual, society and the state” [11, p. 5].

Based on the key concepts, we position the participative and digital readiness
of teachers of supplementary technical education as the active participation of
teachers of organizations of supplementary technical education in joint activities
with the subjects of the educational process to create, implement and reflectively
analyze digital educational content on the principles of mutual responsibility and
cooperation.

Considering the structural components of the participative and digital
readiness of teachers of supplementary technical education, following V.V.
Danilova, we single out the motivational, content-oriented and operational
components [12, p. 122]. The expediency of highlighting these components is due
to the universal nature of the approach to the readiness structure [13; 14].

The content of the structure of the studied readiness is presented in Table 1
(see Table 1).

Table 1 - Content of the components of participative and digital readiness of
teachers of STE and methods for analyzing the formation of these components

Compo-nent | The content of the component and criteria for | Methods and techniques for analyzing
its assessment the formation of the component

Motivati- Motives (external/internal, positive/negative) | Survey on self-assessment of motivation

onal for joint planning, organizing and diagnosing | for the digital format in STE, ranking

STE in a remote format, presence/lack of
interest in joint digital educational activities,
awareness/non-acceptance of the values of
joint activities in STE in a remote format

the values of joint digital activities in
STE, the methodology for diagnosing
technological readiness "Technology
Readiness Index (TRI 2.00)" - A.
Parasuroman [15]

Content- Knowledge (consistency, strength, | Weighted average expert assessment of
oriented flexibility) in the field of digital education, | the STE curricula (ACADEMICA
STE and ways of joint educational activities | project index on WEA, 2015).
to create digital content
Operational | Skills and abilities (flexibility, adaptability (ation, analysis of the results of the

and integrativity) of joint planning,
organizing and diagnosing the results of co-

activities of teachers in the form of a
portfolio of students

creation of digital educational content in STE

Three levels of formation of the studied readiness have been presented: low,
intermediate and high. Low level (negative extrinsic/intrinsic motivation to co-
organize to create digital educational content in STE, lack of interest and rejection
of the remote format in STE, low level of knowledge about collaborative digital
activities in STE, insufficient integration of digital format tools into the STE
curricula, basic or maladaptive skills in the use of digital content in STE, lack of
digital content in the portfolio of schoolchildren). Intermediate level (external
positive motivation to jointly organize the creation of digital educational content in
STE, interest in the remote format in STE, sufficient knowledge of joint digital
activities in STE, fragmented integration of digital format tools into STE curricula,
ability to jointly create a digital educational content are not reflected in STE



curricula or reflected superficially and not systematically. High level is
characterized by the presence of internal positive motivation to jointly organize the
creation of digital educational content in STE, sufficient and strong knowledge of a
systematic and flexible nature about collaborative digital activities in STE; and
skills to use and create digital educational content in STE curricula; the presence of
digital content in the portfolio of schoolchildren).

The program of experimental work included the following stages:

1) Introductory (determination of the initial level of formation of the studied
readiness);

2) Formative (joint development and implementation of the advanced training
course on the Moodle platform);

3) Final (determination of the achieved level of formation of the studied
readiness).

So, at the introductory stage of the experiment, the following results of the
distribution of participants in the EG by levels were obtained (see Table 2).

Table 2 - Distribution by levels of formation of participative and digital
readiness of STE teachers (before the introduction of the Moodle course, number
of participants)

Level/Component Motivational Content-oriented Dperational
15 17 16
ediate 10 10 11
7 5 5

Based on the data obtained, it should be noted that the participative and digital
readiness of STE teachers has the low and predominantly intermediate level due to
the following reasons:

1) Low motivation to jointly develop digital educational content on STE,
which is ‘“recommendatory”, “optional and labor-intensive” (quote from the
motivation questionnaire);

2) Sufficiently low level of formation of the content-oriented component of
the studied readiness is explained by the fragmentary introduction of digital
educational content into the STE curricula (the presence of separate instructions for
completing tasks, links to Internet resources);

3) The operational component of readiness is reflected in the results in the
form of a portfolio of schoolchildren's work and demonstrates partial digital
educational content.

Thus, there was a need for additional specially organized activities to
increase the level of formation of the components of the participative and digital
readiness of STE teachers.

So, on the basis of the Moodle educational platform of the NJSC
“Baitursynov Kostanay Regional University”, a special work was organized to
jointly create and implement the advanced training course on the Moodle platform
(January-April, 2023).



The formative stage of the experiment included the following steps:
propaedeutic and actually forming.

The propaedeutic stage assumed (72 hours, 10 hours of contact and 62 hours
of independent work) the organization of the work by the teaching staff of the
university on test design in the Moodle environment (test typology, test creation,
test setup, test access modes, etc.); methodology and technology for conducting
webinars and video conferences, recording video resources (work on platforms and
hosting MS Teams, BBB, Zoom, CamStudio, VideoScribe, Adobe Presenter, other
resources for recording podcasts).

The actual formative stage of the experiment included the following steps:

1. Goal setting and course planning;

2. Distribution of thematic blocks of the course;

3. Development of content, evaluating elements of the course, digital
educational resources;

4. Technical aspects of course design;

5. Primary piloting and implementation of the course.

The course goal-setting stage involved joint determination of the course
direction by the participants of the experiment and its content.

As part of the study, a program for advanced training of STE teachers was
developed based on the joint development of the course “Preparing STE teachers
for remote interaction with schoolchildren” on the Moodle platform. The goal of
the course is to develop practical competencies in the use of ready-made digital
resources and the joint creation of new digital educational content (creating a
YouTube channel, recording video instructions and an algorithm for working on
design models, processing video and uploading content to the channel, creating a
bank of assessment tasks, selecting existing digital resources).

Course planning included the development of the main topics of the course
content, filling them with effective, reflective and evaluation tasks.

The stage of distribution of thematic blocks of the course developed 8 main
modules of 9 hours of training (2 lecture hours, 2 practical classes, 7 hours of
independent work within each module), the total number of hours is 72:

. Introduction to the theory and practice of technical modeling;
. Work operations, manual labor tools, materials;
. Graphic preparation;
. Flying models;
. Cars;
. Agricultural machinery;
. Floating models;
. Technology of the future. Robotics;
. Fundamentals of safety in the implementation of technical modeling.

All topics were distributed among the participants of the experiment, united in
subgroups on the principle of voluntary participation.

The stage of developing content, evaluating course elements, digital
educational resources was central and time-consuming, involving: mutual
assistance in creating video content, monitoring the process of creating digital
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educational resources, tracking the process of filling out the course and its
operational evaluation by experts from Baitursynov KRU (5 experts from the
distance learning department and educational technologies, 3 teaching staff of the
Department of Physics, Mathematics and DT).

The technical course design stage covers the final design of the course, its
aesthetics and navigation, editing the main settings.

Initial piloting of the course included reconnecting course participants to
learner mode, exploring all co-created course topics, writing reflective sheets for
each course module, solving assignments, and getting a final grade on a 100-point
scale for assessing course learning outcomes. An example of a course module co-
created on the Moodle platform is shown below (see Figure 2).

T. Kocranait

Figure 2 — The sample of the module “Technology of future. Robotics” on the co-created
Moodle course (Kostanay)

The final stageof the experiment included the application of methods for
assessing the achieved level of formation of the studied readiness. The following
results of the distribution of EG participants by levels were obtained (see Table 3).

Table 3. Distribution by levels of formation of participative and digital readiness of
STE teachers (after the introduction of the Moodle course)

evel/Component Motivational Content-oriented Operational
15 10 10
ediate 10 15 12
7 7 9
Conclusion

As a result of the study, the largest transition in the levels of formation of the
studied readiness is observed in both the motivational and content-oriented and
operational components (transition from a level to a higher level - 10, 14 and 11
participants, respectively). This is due to the following reasons:

1. Involvement in the joint creation of digital educational content contributes
to the intensification of the formation of digital skills of STE teachers;

2. "Knowledge in action™ is a real mechanism in the formation of the content-
oriented and operational components of the participative and digital readiness of
STE teachers;

3. A high level of formation of the content-oriented and operational
components of readiness correlates with an increase in the motivational
component, since “knowing the basics of designing digital educational content, it is



easier and more interesting to modify it for the educational needs of the STE”
(quote from a questionnaire conducted after the introduction of the course).

The prospects of the study lie in the possibility of analyzing the results of the
activities of teachers of the STE based on the portfolio of students' achievements,
the synthesis of practices in the field of digital design and modeling of the
educational process in the STE.
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3

Anparna. Makanaga «A.balTypchlHOB aThiHIarbl KocTaHaih OHIPIIK YHUBEPCHUTET»
KEAK-ueig (Kocranaii k., Kaszakcran) Moodle mnardopmaceinma «bacTankbl TEXHUKAIBIK
MOJIENBACY» KYpPChIH Oipiiecim Kypy apKbUIbl KOCBHIMINA TeXHUKaIbIK Ourim Oepy (KTh)
MeIarorTepiHiy MapTUCUTIATUBTI-IMUQPPIBIK  JaWbIHABIFEIH  KAJIBINTACTBIPY  OOMBIHIIIA
AKCIIEPUMEHT Kapanabl. OxcrepumenTke Kocranaii oOmbicer Ooiibiaima 32 KBT mnemarorst
KaTBICTBI; JKCHEPUMEHTTIK KYMBICTBIH Ke3eHaepi KaubmracTeipyinbl (MOODLE kypcbin
Oipiecin Kypy OOWBIHIIA SKCHEPUMEHTTI YHBIMIAcCThIpy); aWkeiHAaymbl ke3eHal (KTh
MeJarorTepiHiy ~ MapTUCHUIIATUBTI-IUQPIBIK  JalbIHABIFBIHBIH ~ KAJBIITACybIH  Tajjay);
KOPBITBIH/IBI K€3€H1 (3epTTEICTIH MalbIHIABIKTBIH KaJbIITACYBIHBIH KOJI JKETKI3UITeH JICHICHIH
aiikpiHAay) KamTeiabl. 3eptrey Matepuangapbl: KTB mnemarortepiniy mudpiasik OutiM Oepy
KOHTEHTIH Kypy OoiiblHIIa OipieckeH ic-opekeTiHiH HaTmxenepi (A.ballTypchlHOB aThIHIAFBI
Kocranaii enipnik ynusepcurerinin Moodle mnardgopmacsinia 6ipiecin 93ipiaeHreH OUTIKTUTIKT1
apTThIpy Kypchl, myraimiMuep Oipnecin »xacaran YouTube apuacei; KTb OoifbiHina Outim
QIYIIBUIAPABIH  JKETICTIKTepiH OaralaliThIH JKOHE OJILIEUTIH JKUBIHTHIK JKoHE (HOPMAaTUBTI
Oaranmay kypannapel, KTBb OarbiThl OoWbIHIIA >KaHAPTBUIFAH OKYy OarapiamalapblHBIH
MOTiHAEpl). 3epTTeyldiH THUMOTe3achl Kelecinedl: KOCBhIMIIA TEeXHHKAIBIK OiliM  Oepy
nefarorrepinin  OipiaeckeH HUGPIBIK JAaHbIHIBIFBIH KaJIBINITACTBIPY LUGPIBIK OuTiM Oepy
Ma3MyHbIH Kypy OoiiblHIIa OipJieCKeH IC-OpEKeTTepliH NapUTETTIK, HKEeMAUTIK >KOHe
KOMMYHHUKATUBTLUTIK MPUHIMIITEPIHAE XKY3€re achlpbUIaabl. DKCIEPUMEHT LUPIBIK Ou1iM Gepy
Ma3MYHBIH Kypy JKOHIHJIeri OIplecKeH KbI3METTIH 3epTTeeTiH JalbIHABIKTBIH OapIibiK
KOMITOHEHTTEpiHe (MOTHBAIIUSIIBIK, MA3MYH/IbI, OTIEPAIIUSUIIBIK) alliTapIIbIKTall oCepiH KOPCETTI.

Tipexk ce3aep: KOCHIMINA TEXHUKAIBIK OUIIM, MYFaTIMICPIiH TalBIHIBIFEL, ITUPPIBIK
TalbIHIBIK, OipreckeH HU(PIBIK MaWbIHABIK, OipieckeH KbizmeT, Moodle Kypchbl, UGPIBIK
O1TiM, TapTUCUTIAINS
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*1

AHHoTanus. B cratbe paccMOTpeH 3KCIEpUMEHT Mo (HOPMHUPOBAHMIO MAPTUCHUIIATUBHO-
u(poBOH TOTOBHOCTHU TEAArOTOB JIOTIOJHUTEIHLHOTO TexHUYeckoro oopazoBanus ([ATO) uepes
coBMecTHOe co3qaHue Kypca Moodle «HauanpbHOoe TeXHMYECKOE MOJEIMPOBAHUE» Ha
mwiarpopme HAO «Kocranaiickuii permoHanbHbli  yHHBepcuTeT UM.A.baiitypceiHOBa»
(r.Kocranaii, Kazaxcran). B skcniepumente npunsuin yuactue 32 nemarora JJTO Kocranaiickoii
oOnacTu; 3Tambl SKCIEPUMEHTANBbHOM pabOThl BKIIOYAIM KOHCTATUPYIOIIMM ATam (aHaiu3
c(OpMHUPOBAHHOCTH MapTUCUNIATUBHO-1IM(poBOM roToBHOCTH nieaaroros JITO); hopmupyromuit
(opranuzanus SKCIEpUMEHTa [0 COBMECTHOMY coO3/aHui0 Kypca Moodle); wurorosbrit
(ompeneneHre JAOCTUTHYTOTO  YpPOBHS  C(OPMHUPOBAHHOCTH HCCIETyeMON TOTOBHOCTH).
Marepuanibl UCCIEIOBAHUSA: PE3YIbTAaThl COBMECTHOM aAesTenbHOocTH TnenaroroB JTO mno
co3MaHni0 MHUGPOBOro 00pa30BaTEIBLHOTO KOHTEHTA (COBMECTHO pa3pabOTaHHBIA KypC
noBbIIeHUsT  kBamupukarmuu Ha 1uiatropme Moodle KocraHaiickoro  perHoHAIBHOTO
yHuUBepcuTeTa HUM.A.BaliTypCchIHOBa;, COBMECTHO CO3JaHHBIA yuuTedsiMu YouTube kanam;
MHCTPYMEHTBl CYMMaTUBHOTO M (JOPMATUBHOTO OLICHUBAHUS, OL[CHUBAIOIINE U U3MEPUTEIbHbIE
cpenctBa goctwkeHnid ygamuxcs B JITO, TeKCThI MOJEPHU3NPOBAHHBIX MTPOTPaMM 0O0YICHHS 110
Hanpasienuto J[TO). ['unore3za uccienoBaHus 3aKirodaeTcss B cieayromem: (opMUPOBaHUE
MapTUCUIIATUBHO-IIU(PPOBOM  TOTOBHOCTH  IENAroroB  JOMOJHHUTEIHLHOTO  TEXHHUYECKOIO
o0pa3oBaHUsl peaqu3yeTcs Ha MPUHIUINAX MapUTETHOCTH, TMOKOCTM M KOMMYHHKATUBHOCTH
COBMECTHOM JEATEIbHOCTH MO CO3JaHui0 IupoBOro oOpa3oBaTENIbHOTO KOHTEHTA.
DKCIIepUMEHT TOKa3aJl 3HAuWTEIbHOE BIIMSHHUE COBMECTHOM JEATEIBHOCTH IO CO3AAHUIO
uudpoBoro 00pa30BaTETBLHOIO KOHTEHTA HA BCE KOMIIOHEHTHI HCCIIEIyeMOW TOTOBHOCTHU
(MOTHBaLIMOHHBIHN, COAEPKATEINBHBIH, OTIEPAITUOHATBHBIN).

KiioueBble cjioBa: JOMOJHUTENBHOE TEXHUYECKOE O0Opa3oBaHHE, TOTOBHOCTH IEaroros,
uudpoBasi TOTOBHOCTb, MAPTUCUNATUBHO-IIM(POBas TOTOBHOCTb, COBMECTHAsl JESATEIbHOCTD,
Kypc Moodle, uudposoe o6pazoBanue, napTucunanus

Cmamus nocmynuna 11.08.2023
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