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The article describes physics projects created by students as future physics teachers to organize classes on
the educational platform of the Children's University. The study was aimed at examining the performance
of physics students through physics projects. The advantages of the Labster 3D virtual reality learning en-
vironment for motivating students to study physics are also considered. Generally, the results of the study
showed an increase in interest among primary school students in STEM education and science. The study
involved children from 10 to 12 years old in the amount of 250 schoolchildren in the city of Kokshetau
(Kazakhstan). The article used methods such as mixed methods, questionnaires, and semi-structured inter-
views for children. The Likert scale questions allowed the analysis using descriptive statistics. Open-ended
questions and data from the interviews were classified using content analysis and analytically interpreted
through the theory of the development of cognitive interest in children. Children were provided by links to
short 10-minute educational videos posted on Youtube video hosting called FIZMAT KSU While they
were working remotely. During distance learning, children used different forms of virtual laboratory work.
The results and conclusions of the study revealed the followings: visiting the Children's University in-
creases children's interest in STEM - education and science, as well as the participation of future physics
teachers in the activities of the Children's University forms the skills of organizing informal forms of work
with children.

Keywords: future physics teachers, additional education, children, Children's University, experiments, vir-
tual 3D Labster laboratory, project, STEM.

Introduction

Relevance

The purpose of creating a Children's University at the university is to identify and study indicators of
extracurricular activities in STEM education, as well as to demonstrate the successful activities of
university students and school students through the use of entertaining forms of education that are
developed by future teachers and teachers of the university. Discussion of learning outcomes is conducted
under the guidance of teachers based on the theory of the development of cognitive interests of younger
students [1].

The basis for conducting STEM education at the Children's University was the creation of an
informal learning environment that stimulates interest in science, research on the activities of the
Children's University was carried out in the work of Susanne Walan, Niklas Gericke, 2019 [2]. There are
many ways to stimulate interest in the exact sciences, in our study we offer several: first, voluntary
participation in these activities (Potvin and Hasni) [3]; second, non-evaluative activities; third,
interactivity of classes (Shabi, Assaraf) [4]; fourth, the use of 3D gaming virtual laboratory work.
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The format of the Children's University in the pedagogical environment is not new, so the European
Children's Universities Network has been created in Europe [5]. The activities of teachers and students
involved in the Children's University of Sh. Ualikhanov Kokshetau University is focused on creating new
learning platforms, expanding the educational space, and implementing joint pedagogical and didactic
research. The format of the Children's University captures not only the creativity of using teaching
approaches but also the active involvement of students - future teachers in the education of students, when
the boundaries of communication are blurred and there is interest in serious academic subjects, both on the
part of students and on the part of students. Such meetings became possible thanks to the Children's
University, which became the main one in the strategy of cooperation of university teachers, parents,
students, and teachers of the Akmola region [6].

Materials and methods

When forming a cognitive interest in the system of non-formal education, it is necessary to take into
account the psychological factors of its formation by L. S. Vygotsky [7-9].

It is generally accepted that not all academic subjects are of interest, and when the content of research
affects the daily life of a person, students are interested. So in our study, we conducted 4 classes and then
asked students to choose the most interesting topics.

The system of additional education, which has been conceptually introduced in Kazakhstan since
2019 [10], is considered the most important component of the educational space, and it is not just an ele-
ment of the existing system of general education, but an independent source of education that contributes
to the achievement of key competencies in various areas of the child's life self-determination. In the Re-
public of Kazakhstan, the system of additional education of students requires the availability of qualified
teachers who have basic training in the field of additional education and can implement interesting and
modern educational programs.

Ualikhanov Children's University makes a significant contribution to the system of additional educa-
tion in Kazakhstan. The purpose of the children's university is to stimulate the scientific interest of chil-
dren aged 8 years-12 to STEM. Since 2016, the Children's University has been working to expand the ho-
rizons of students, deepen scientific knowledge in several natural sciences, as well as form an active life
position for children.

Students of the city's schools are offered eight classes, which are held every month during the aca-
demic year at the university. Students of the 3rd year of pedagogical specialties of the Faculty of Natural
Sciences under the guidance of methodologists conduct practical classes and laboratory experiments in
physics, chemistry, biology, mathematics, computer science, geography and talk about their applied fea-
tures of the application in human life.

By the time, classes last about 2 hours, usually in the morning, for example, from 10.00 to 12.00 with
10-minute psychological training or musical warm-up activities every 20 minutes. In the context of the
pandemic in 2020, classes of the Children's University were held in a remote format.

Training under the program of the Children's University developed and successfully implemented by
the teaching staff of the departments of the Faculty of Natural Sciences and aimed at deepening knowledge
in biology, chemistry, physics, mathematics, computer science, geography. The summer camp of DU al-
lowed uniting children who show interest in research work, in order to organize their interaction with
peers, with university teachers in the conditions of joint creative, research activities.

The main strategy of the Children's University is for children to meet with researchers, visit the uni-
versity's laboratories, and be able to conduct simple physical experiments on their own. To date, about 250
children have visited the Children's University, not counting those students who signed up for our classes
again.

In the study, the following tasks were set (Q1): does attending a Children's University increase chil-
dren's interest in STEM? (Q2) How did physics students evaluate the experience of participating in the
organization and conduct of a Children's University? The use of a mixed-method, including both question-
naires and semi-structured interviews, was developed specifically for the Children's University in order to
determine the growth of interest in STEM, their general interest in science. Closed elements of the Likert
scale [11] were used in the questionnaire to check whether students report an increase in interest due to
participation in extracurricular activities of the Children's University (Q1). The ratings were: 1 = not inter-
esting at all, 2 =not very interesting, 3 = no opinion, 4 = interesting and 5 = very interesting.
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During the summer vacation period of 2019 and 2020, semi-structured interviews with 60 children
were conducted in the classes of the Children's University. The children volunteered to participate in the
interviews, and the parents ' consent was obtained. Interviews were conducted in focus groups of four to
six students to encourage discussion and allow children to be more talkative. These interviews were con-
ducted after the Children's University classes when the season was closed and was conducted in parallel by
all researchers (the authors of the article). Each of the interviews was recorded audio and lasted about 8-10
minutes.

The Likert style questions in the questionnaire were analyzed based on descriptive statistics to high-
light the characteristics of the change in interest (Q1). The open points of the questionnaire were analyzed
using content analysis. Audio recordings from the interview were transcribed verbatim and also analyzed
using content analysis, transcripts (from open questionnaire items and interview transcripts) were read re-
peatedly.

Children who participated in the study were encoded as I = interview, Q= questionnaire, B or G for a
boy or girl, the number of the respondent, for example, [G4 means an interview with a girl who was identi-
fied as the fourth among all respondents.

Results of the research

In the second half of the 2016-2017 academic year at the Children's University, all children who
attended classes in the second semester were offered a questionnaire. 100 percent of the children answered
(40 responses in total). The questionnaire was submitted on paper after classes, the adults who
accompanied the children were informed about the questionnaire and we asked them to help the children if
there were any questions that they did not understand. Most of the children who answered the
questionnaire were students from the same class.

The question «How does attending a Children's University affect children's interest in STEM?» was
answered as follows (Figure 1).
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Figure 1. Children's interest in science before attending a Children's university

About 42 percent (105 children) rated science as interesting, and 28 percent (70 children) rated sci-
ence as very interesting before attending a Children's University. In this question, the answers can be
ranked from not at all interesting to very interesting; therefore, the answers can be considered as ranked on
the points of the Likert scale, with as the most positive answer. The average was 3.6 out of 5.0 for the total
number of responses.

Regarding the question of whether interest changed after attending a Children's University, children
found science as interesting as before attending (120 children, 48 %), or even more interesting (110 chil-
dren, 44%) (Figure 2). This can be thought of as a three-point Likert scale, giving an average of 2.4 out
of 3.0.
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Figure 2. Children's interest after attending a children's university

We compared how the children rated the topics of the Children's University most of the children from
the interview attended all classes.

In setting the topic, we sought to ensure that the activities of children at the Children's University were
a continuation and deepening of the school's physics curriculum. The emphasis in working with children is
not so much on improving their general education performance, preparing for exams, etc., as on educating
future researchers, inventors, and creative personalities.

Participants of the Children's University summer camp in June 2020 had the opportunity to work in
Labster virtual laboratories on the following topics: Newton's Law of Motion, Electrical Resistance, Funda-
mentals of Electricity, Electromagnetic Spectrum, Wave Model of light.

Activities in the 3D Labster laboratory are scientific and educational with a practical focus, during
which the student must learn new things and learn to act, feel, and make decisions. It is carried out by includ-
ing extra-curricular issues and problems of science in classes, as well as at the expense of a higher scientific
level and depth of disclosure of program material.

Labster.com - this is a web service built on the principle of cloud technologies, with the help of which
virtual laboratory work is performed and research activities are modeled.

In the educational sphere, this service is almost unknown even in neighboring Russia, a unique oppor-
tunity is provided by Sh. Ualikhanov KU. Performing 3D virtual laboratory work contributes to the devel-
opment of cognitive interest due to the dynamic, well-animated plot of laboratory work, as well as develops
visual-figurative and abstract-logical thinking through additional and virtual reality in a playful way.

Labster stimulates the imagination of the student, promotes the development of a creative approach, the
development of their creative abilities in the organization of scientific and technical work. As previous expe-
rience shows, it is very interesting and comfortable for children to work with this service, as well as an aes-
thetic function, the process gives students more pleasure and scope of creative thought, makes it possible to
go beyond the standard and limited vision.

Labster is an English-language service and the default language of the program interface is English.
You can use the online photo translator program. This contributes to the adaptation of children to a foreign
language and is an additional language practice for both teachers and students. This laboratory considers are-
as of natural sciences such as biology, physics, and chemistry. The virtual 3D lab includes more than 159
simulations. Of these, 39 in biology, 18 in physics, and 98 in chemistry are simulations.

The short 10-minute training videos posted on the Youtube channel of FIZMAT KSU [13], which the
children used while performing virtual laboratory work, helped the children a lot in remote work.

In the responses of children, it was noted that working in a learning environment with physical devices
stimulated their interest. This is the device of the nuclear magnetic resonance laboratory, which they saw at
the university, and the virtual research environment Labster [14].

In the course of classes, the basic knowledge about the subject of activity is assimilated and the tech-
niques of working with real objects and devices of educational laboratories of physics departments are de-
veloped. The classes not only covered science, but also included aspects from the entire STEM spectrum.
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Any lesson is interesting because there is a mandatory feedback, such as we see, this is the active partic-
ipation of students, future teachers, who came up with various reflexive and relaxation techniques for stu-
dents, so that children do not get tired.

Students of physics of the 3rd year of the Faculty of Natural Sciences at the Children's University con-
ducted: mass holidays with elements of intellectual activity, intellectual games and projects, practical classes
with elements of research activities, an excursion to the NMR laboratory, individual work with children to
perform research works of different levels.

A vivid example is the celebration of the New Year for children (photos and videos on the university's
website). During the holiday, a special information table was organized, where children received information
about the work of the Children's University, colorful advertisements, balloons were distributed, and enroll-
ment in study groups was conducted.

Survey of 3rd year physics students after completion of professional practice. The majority of physics
students rated their experience of participating in the organization of a Children's University as very interest-
ing (52%) or interesting (32%) (Figure 3). Using the same thing on the Likert score scale as in the previous
question, the average was 4.0 out of 5.0 for the total number of responses.
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Figure 3. Results of a survey of 3rd year physics students after completing their professional practice

In addition to students and teachers, adults, teachers, and parents also took part in the work of the Chil-
dren's University. Children attended these events with their teachers or relatives until 2020. The high degree
of interaction between children and adults at the Children's University can be explained by the fact that chil-
dren realize the importance of their families during the Covid-19 pandemic. The work is carried out in close
contact with parents who acted as consultants during the first virtual laboratory work and strongly supported
the children. Children, answering questions of the questionnaire, noted high activity and emotionality of
adults. Parents ' reviews are posted on the website of the Children's University of KU.

Discussion of the results

Many researchers Baram-Tsabari and Yarden [15] Jones, Howe, and Rua [16], Holbrook [17] Newton
[18] argue that the relevance of the topic is important to motivate students and interest them in physics. Since
most of the children in our study rated the proposed topics as interesting, it can be concluded that choosing
different topics at a children's university stimulates interest in STEM. Previous researchers Agranovich, S.,
and B. B. Z. Assaraf have indicated an interest in the experiments [19]. The results of our study suggest that
topics should be seriously considered when planning future extracurricular activities.

Early research by Susanne Walan, Niklas Gericke notes the importance of impressive, spectacular activ-
ities in extracurricular activities. We used virtual laboratory works of the company Labster in the remote
work of the children's University, which aroused great interest of children and parents, including those
whose experience was not previously investigated. It is important to note here that the complexity of master-
ing a new software interface is evident in the first lesson with virtual laboratories. But the 3D effect, anima-
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tion, and game form of presentation of scientific material motivate children to quickly get acquainted with
the Labster program.

In our study, children talked about the Labster STEM learning environment. The Labster online labora-
tory allows you to engage in science, opens access to complex experiments and scientific discoveries from
anywhere in the world. At the same time, students in Labster do not study haphazardly, but according to pre-
prepared lessons playfully. This means that in the laboratory they do not just experiment and have fun, but
learn to work with laboratory equipment and learn real physical, chemical, and biological laws. The kids
found Labster jobs impressive and most interesting, often calling them cool.

Creative physics students with high academic and research achievements were allowed to prepare and
conduct classes. The children talked a lot about the student researchers who conducted the classes. When the
children were asked questions about the researchers presented at the Children's University, they had positive
comments.

The children noted that there were a lot of students at the Children's University and unlike one teacher
for the whole class, this is very good. Participation of students in the activities of the Children's University
allows you to individualize the learning process, this is not enough for children at school. Parents spoke
about the need to accompany the research and creative activities of children, which can also be implemented
with the help of students. The activity of the Children's University belongs to the field of non-formal educa-
tion, related to the individual development of the child in culture, which he chooses himself by his desires
and needs. This is a key area for future research, as well as an area where there are opportunities to improve
the training of future teachers at the university.

We were interested in what happened after the visits, in the cultures where children spend time (at home
and school). The children were asked if they later discussed the lectures with their classmates, teachers, and
relatives. All the students claimed that there were discussions in their classrooms after the visit. Children told
their parents about their visit to the Children's University and we received feedback from parents via mes-
senger. Therefore, it is also an important area for improvement that the children's university should develop,
that is, cooperation with schools, teachers, with relatives to improve training and integration into school ac-
tivities, to create a common culture of science education.

Conclusions and suggestions

Extracurricular activities are an important factor in helping students make future choices when it comes
to studying and pursuing a career in STEM. However, along with other activities and hopefully good school
teaching, attending extracurricular STEM events such as a Children's University can serve as a trigger for
developing interests.

3D Labster laboratory, integrating different areas of knowledge and providing flexibility, multilingual-
ism the variable nature of additional education allows you to introduce new 3D technologies of additional
and virtual reality in the system of additional education of schools in Kokshetau.

Students of physics of Sh. Ualikhanov KU during the period of professional practice mastered the skills
of working in the 3D Labster laboratory and developed video sessions for remote work in virtual STEM la-
boratories.

As shown in this study in the organization of extracurricular activities, students must experience some
of their regular exercises. First of all, the place is important, that is, the learning environment, the extracur-
ricular environment.

Topics should be chosen with the potential to surprise children, entertainment should be created, and ul-
timately, the program should be aimed at a cognitive level of activity, as children expect to learn something,.

The results of our study highlight indicators that may also be of interest to various STEM activities to
generate interest in the study of physics. Having the opportunity to learn something new in a learning-
friendly environment, under the guidance of energetic student lecturers, in an eco-friendly environment, or a
virtual 3D lab is essential for children.
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Bananap ynusepcurerinae ¢pusnka noHi 60MpIHIIA
OKYHIIbLJIAPFAa KOChIMINIA Oij1iM Oepy

Makamaga bamanmap yHuBepcuTeTiHiH OKy InIaTdopMmachiHIa —cabakTapAbl  YHBIMIACTEIPY — YIIIiH
CTYICHTTEpAIH, COHBIH imiHAge Oomamak ¢u3nka MyramiMaepi kacaraH (HU3HKa >kobajapbl CHIATTAIFaH.
3eprTey XKYMbICH (U3HMKa xKoOamapsl apKpUIbl (DU3MKA CTYACHTTEpl KBI3METIHIH THIMIUITIH 3epTreyre
OarbiTranraH. CoHpjaii-ak OKyIIbuIapibl (U3MKAaHbl OKyFa bIHTANAHABIPY yuiiH Labster 3D-Buptyanusl
OOJIMBICBIHBIH OKY OPTAChIHBIH apTHIKIIBUIBIKTAPB! KapPaCTHIPBUIFaH. 3epPTTEy HOTIKENEPl HETi3ri MeKTen
okymbuiapbiHblH, STEM apkpuibl 6i1iM Gepy jkoHE KaJIlbl FhUIBIMFA JICTEH KbI3bIFYIIBUIBIFBIHBIH apTKaHbIH
kepcerTi. 3eprreyre Kekueray kanaceinsiy (Kasakcran) mexrentepinen 250 okyiusl, sirau 10-HaH 12 jxacka
Jeiinri Gananap KaTbICThl. ABTOpJIAp apajac dJic, cayajHaMa XKoHe OaanapibIH jKapThulail KypbUIbIMAAIIFaH
cyx0aTTaphl CUSKTHI dAicTepi KomaanraH. JIaikepT MIKalachIHBIH CypaKTaphl CUIIATTAMAIIBIK CTaTHCTHKAHBI
KOJIIaHa OTBIPBIT TaJiay JKYprisyre MyMkiHmik Oepai. CyxOaTrarbl amibIK CypakTap MeH MAJiMeTTep
Ma3MyYHJIbI Tajjay apKbLIbl JKIKTEIJ[i *kKoHe OayanapAblH TaHBIMABIK KbI3BIFYIIBUIBIFBIHBIH JaMy TEOPHUSCHI
apKBUIBl QHAIUTHKAIBIK TYpAe TyciHAaipinmi. bamamapMmeH KalIBIKTBIKTaH JXyMbIc ictey kesinme KMV
OUBMAT pen aranatein You Tube BHICOXOCTHUHTIHAE OpPHATIACTHIPHUIFAH KbICKA 10 MHUHYTTBIK OKBITY
Oeitnenepine cintemenep Oepinai. KalbIKTBIKTaH OKBITY Ke3iHAe Oanamap BHPTYalIbl 3epTXaHAJbIK
JKYMBICTap/Ibl OPBIHAAY/ABIH P TYpIi (opMaapblH KOJIAHABL. 3epTTey HOTHXKENIEPi MEH KOPBITHIHIbUIAPEI
MbIHaAait 6onapl: Oananapaeiy bananap yHusepcurerine 6apybl, STEM apkbuibl GisliM aybl MEH FhUIBIMFA
JeTeH KbI3BIFYIMIBUIBIFBIH  apTThipagsl. CoHbIMEH Katap Oosamak ¢u3uka MyraimiMaepiniy bamamap
YHUBEPCUTETIHIH KbI3METiHEe KaTBICYHl OanalapMeH XXYMBIC jkacaynblH OelipecMu TYpiiepiH YHBIMIACTHIPY
JIaF{bUIAPBIH KAIBIITaCTHIPaIbL.

Kinm ce3dep: OGomamak ¢u3mka Mmyranimiepi, KockiMma Oimim Oepy, Oamamap, bamamap yHuBepcuteri,
taxipubenep, Labster Buptyanzast 3D 3eprxanacsl, xoba, STEM.
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C.K. JTamexona, H.H. lllyrom6aesa, H.K. Tanamesa, I'.C. AntaeBa, A.K. Kanuesa

JonmosiHUTEIbHOE 00pa3oBaHMe NIKOJbLHUKOB 10 (pusuke B J[eTCKOM yHHBepCcHUTETE

B crarbe omucaHbl IpoeKTHI 10 (GU3HKE, CO3MaHHBIE CTYISHTaMH — OyIYIIUMHU YIUTEIIMH (GU3UKH, U Op-
TaHW3alUX 3aHATHI Ha yaeOHo# miardopme JleTckoro yHuBepcutera. VcenenoBanue ObUIO HAalpaBiIeHO HA
n3ydeHne 3pHEeKTHBHOCTU ASSATEIFHOCTH CTYACHTOB-(H3UKOB IOCPEICTBOM IIPOEKTOB 10 (usuke. PaccmoT-
peHBI IpenMyInecTBa y4eOHOW cpenbl 3D-BupTyanbHON peansHOCTH Labster juisi MOTHBAIMM ydamiuxcs
K U3y4eHUI0 GH3UKU. Pe3ynbTaThl HccleJOBaHUS MOKa3add POCT MHTEPECa Y yJaIuXCsl OCHOBHOM LIKOJBI K
STEM-o0pa3zoBanuio u, B LeJIOM, K Hayke. B skcmepumeHnTte npuHsii ydactue 250 ydamumxcs MIKON
r. Kokmeray (Ka3axcran) B Bozpacte ot 10 1o 12 ner. ABTopaMu ObIIIM UCTIOJIB30BAHBI CIEAYIOIIHE METOIbL:
CMEIIAaHHBIA METOJI, aHKETA U NOJIyCTPYKTYPUPOBAHHBIE MHTEPBbIO AeTell. Bonpocs! mxkainel Jlaiikepra mo-
3BOJIMJIM IIPOBECTH aHAJIN3 C UCIIOJIB30BAHUEM OIMCATENILHON CTaTHCTHKU. OTKPHITEIE BOIPOCH! U JaHHEBIE U3
HMHTEPBBIO OBUIH KJIACCU(HIMPOBAHBI C IMOMOIILI0O KOHTEHT-aHAIIN3a M aQHAIUTHYECKH HHTEPIPETHPOBAHBI
Yyepe3 TEOPHIO Pa3BUTHS IO3HABATENILHOrO MHTepeca nereid. Ilpu mucraHmuoHHO# pabore ¢ meTbMH OBUTH
TIPeOCTaBIeHb! CCHUIKM Ha KpaTkue 10-MHHYTHBIE 0Oyd4aloIiue BHJCO, Pa3MENICHHBIE Ha BHICOXOCTHHTE
YouTube non nazsannem ®U3MAT KI'Y. Bo Bpemst qucTaHIMOHHOTO O0y4eHMs AETH HCIOJIb30BAU pas-
HbIe (POPMBI BBHITIOTHEHHSI BUPTYalIbHBIX JJAOOPATOPHBIX paboT. Pe3toMupys, MOXKHO OTMETUTD, YTO MOCEIIe-
Hue JleTckoro yHuBepcHTeTa MoBblmaeT uHTepec aereil k STEM-o6pa3oBanuio U Hayke, a TaKKe ydacTue
Oyayumx y4utesed GU3MKK B esTeabHOCTH J[eTCKoro yHuBepcuTeTa popMUpYeT HAaBbIKU OpraHU3aliu He-
(opMaIBHEIX (OpM pabOTHI C IETBMU.

Kniouesvie crosa: 6ynymue yaurens Gpu3NKy, TONOIHUTEIbHOE 00pa3oBaHue, neTH, JIeTCKuil yHUBEPCUTET,
SKCIIepUMEHTHI, BUpTyanbHas 3D-mabopatopust Labster, mpoext, STEM.
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